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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Hawthorne Street
San Francisco, CA 94105

MEMORANDUM

SUBJECT: Five-Year Review for the Nineteenth (19th) Avenue Landfill Superfund Site,
Phoenix, AZ

FROM: Nadia Hollan, Remedial Project Manager
Sean Hogan, Chief
Private Sites/DOE Section

THROUGH: Dan Meer, Chief
Federal Facilities Cleanup Branch

TO: Keith Takata, Director
Superfund Division

I. INTRODUCTION

Attached, please find a copy of the first Five-Year Review for the Nineteenth (19th) Avenue
Landfill Superfund Site prepared by Environmental Science & Engineering on behalf of the Arizona
Department of Environmental Quality (ADEQ). Due to the fact that hazardous substances, pollutants,
and contaminants remain at the site at levels that preclude unlimited land use, this Five-Year review for
the 19th Avenue Landfill Superfund Site is required by CERCLA (Section 121 ( c ) ) and by Section
300.430 (f) (4) (ii) of the NCP. The triggering action for this review was the commencement of
remedial action construction activities on August 14, 1995. EPA has reviewed ADEQ’s Five-Year
Review and adopts their recommendations.

II. FIVE-YEAR REVIEW SUMMARY

The 19th Avenue Landfill occupies approximately 213 acres in an industrial area of Phoenix,
AZ. The landfill contents consists of primarily municipal and industrial wastes with some medical
wastes. The major part of the landfill is Cell A, occupying approximately 200 acres north of the Salt
River, and contains approximately nine million cubic yards of refuse. The remainder of the landfill, Cell
A-1, occupies approximately 13 acres south of the river channel. The Salt River bed adjacent to the
landfill is normally dry. Parts of both Cell A and Cell A-1 are within the 100 year floodplain of the river.
EPA placed the landfill on the National Priorities List in September 1983. The Record of Decision
(ROD) was signed on September 21, 1989.

The ROD required containment of the landfill wastes on-site, prevention of the infiltration of
liquids, prevention of erosion and over-topping due to the Salt River, and the collection and flaring of
landfill generated gases at separate gas collection and flare systems for each cell of the landfill.
Performance of air and groundwater monitoring was required, while



implementation of a stand-by (contingency) groundwater treatment plan was required should
groundwater quality standards be exceeded at the landfill boundary.

The City of Phoenix, under ADEQ oversight, has implemented the required remedial actions, as
well as conducted groundwater, methane, and ambient air monitoring. The Five-Year Review Summary
Form on page vi and vii identifies the deficiencies noted in the remedy during the review, and the
recommended follow-up actions. Table 15 in the Five-Year Review identifies how short and long term
protectiveness is affected by the identified deficiencies, and Table 16 presents the schedule for
completion of the follow-up actions.

III. CONCLUSION

A protectiveness statement cannot be made at this time. Additional ambient air data,
groundwater data, and methane data must be collected and reviewed to ensure protectiveness in the
short term. An addendum to this Five-Year review, which would make a determination on the current
protectiveness, will need to be completed within 6 months. After all recommended actions in this report
are completed, a supplemental follow-up report will be needed to ensure that the actions were
implemented and the remedy is protective. The next Five-Year Review will be due by 9/30/2005.

By signature below, I concur with the conclusions and recommendations of this Five-Year
Review.

Attachment:  Final First Five-Year Review Report for 19th Avenue Landfill
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FIVE-YEAR REVIEW SUMMARY FORM
Deficiencies:
1. Health and safety plan, emergency response plan, and inspection and maintenance logs not on-site.
2. Inspection and maintenance logs not being filled out when conducting these activities.
3. Shallow holes evident on the surface of the landfill cap at both Cells
4. Surficial erosion noted around perimeter of both Caps.
5. Eroded access perimeter road located at the let down channel in Cell A.
6. Perimeter drainage system at both cells indicated erosion at top of drainage channels.
7. Sedimentation build up around the drain grates in the bottom of the western drainage channel Cell A.
8. Standing water noted in Cell A south drainage channel near the SE corner; excess vegetation has also occurred.
9. Storm water has the potential to discharge off-site into the SW corner of Tallow Plant.
10. Outlet grate in SW sedimentation pond, Cell A is partially blocked with vegetation and debris.
11. Concentration of Pentachlorophenol in Well DM-3P has the potential to trigger the contingency plan when compared

to current MCLs. The 1999 annual groundwater sampling did not include SVOCs and pesticides for Well DM-3P.
12. The groundwater detection limit for Pentachlorophenol is above the MCL.
13. Review of the methane control system and monitoring data indicates that the system could be failing to control the

methane migration at the landfill boundaries as called for in the RAP due to the following reasons: The flare
stations at both cells are not operating on an continuous basis; and probes A-20D, B-12D, B-14D, B-15D, D-11S,
D-11D, SR-2, SR-3, and SR-5 have consistently exceeded the methane boundary limit of 5%. The elevated methane
in Probes SR-2, SR-3, and SR-5 provides an exposure potential of methane and VOCs to the public.

14. The existing ambient air monitoring program has been determined to be inadequate by ADEQ and EPA.

Deficiencies Follow-up Actions:
1. Provide health and safety plan, emergency response, and inspection and maintenance logs at the site.
2. Fill out all inspection/maintenance logs when conducting such activities.
3. Fill in all holes with depth > 0.5 feet.
4. Repair all erosion areas around the cap perimeter at both cells.
5. Repair the eroded road at the let down channel in Cell A.
6. Repair eroded sections of the top of the drainage channels at both Cells.
7. Remove sedimentation around the drainage grates in eastern drainage channel, Cell A.
8. Clear drainage channel located at SE comer of Cell A of sediments and vegetation to prevent ponding; clear

vegetation at other locations of the perimeter drainage channel in Cell A.
9. Tie in earthen berm with drainage channel so that the off-site discharge of storm water is eliminated.
10. Clear vegetation and debris from drainage grate inside the SW sedimentation pond Cell A.
11. The data obtained from the next quarter of groundwater sampling, must be evaluated for Pentachlorophenol in Well

DM-3P to determine if the contingency plan will be triggered based on the current MCLs. In addition, the next
quarterly monitoring program must include SVOC and pesticides analyses for Well DM-3P.

12. Groundwater Analytical Laboratory must be consulted to see if detection limit for Pentachlorophenol can be lowered
to MCL.

13. The methane recovery system will need to be erihanced to bring all probes into compliance with the landfill
boundary limit. During the interim, ambient air readings for methane should be collected within the area of Probes
SR-2, SR-3, and SR-5, during monthly monitoring. The COP will need to provide a reevaluation design report for the
proposed enhancement of the recovery system. This design report must be submitted and subsequently approved
by ADEQ.

14. COP must implement the newly approved ambient air monitoring program in accordance with the Phase II Ambient
Air Monitoring Sampling Plan.

Recommended Actions
1. After completion of the Rio Salado Project the current surface water quality standards (AAC 18, Chapter 11, Article 1)

should be established as an ARAR.
2. ARAR groundwater standards for Toluene, Naphthalene, Pentachlorophenol, Barium, Antimony, & Thallium should

be replaced with current values (MCLs), since established standards were determined to be no longer protective.
3. EPA and ADEQ should evaluate the need for an NPDES storm water permit for the storm water run-off from the

landfill to the Salt River
4. The nonmethane organic compound (NMOC) concentration should be determined for this landfill in accordance

with the procedures specified in 40 CFR 60.754. 
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FIVE-YEAR REVIEW SUMMARY FORM

5. If appropriate, the Arizona Ambient Air Quality Guidelines for VOCs should be incorporated as an ARAR.
6. If appropriate, revise baseline risk assessment to address potential exposure pathway of NMOCs emitted from the

landfill.
7. After completion of the Rio Salado Project, a formal ecological risk screening and risk assessment revision may be

required. 
8. The COP should amend the current Quality Assurance Project Plan (QAPP) for the monitoring activities conducted at

the site if changes to the QA/QC program are proposed or completed. Consequently, COP should submit an
amendment to the QAPP to justify the reduction of the QA/QC sampling frequency.

Protectiveness Statement(s):
A protectiveness statement cannot be made at this time. Additional ambient air data, groundwater data, and methane
data needs to be collected in order to ensure protectiveness in the short term. An addendum to this 5-year review will
need to be completed within 6 months, which would need to make a determination on the current protectiveness. After
all recommended actions in this report are completed, a supplement follow up report will be needed to ensure that the
actions were implemented and that the remedy is protective.

Other Comments:
When conducting the next and subsequent five-year reviews, the reviewer(s) should pay close attention to the progress
made in the Rio Salado Project, and the potential impacts could have on remedy exposure conditions. Changes in
exposure conditions may require that a revised human health risk assessment be completed for the site. In addition,
ecological screen may also have to be performed.
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1.0   INTRODUCTION

In accordance with Arizona Department of Environmental Quality (ADEQ), Arizona Superfund
Response Action Contract (ASRAC) # 99-0017; Work Assignment # 00-0133, Environmental
Science & Engineering, Inc. (ESE) conducted the first five-year review of the remedial actions
implemented at the 19th Avenue Landfill site in Phoenix, Arizona. This review was conducted
from January 2000 through June 2000. This report documents the results of the review. The
purpose of five-year reviews is to determine whether the remedy implemented at the site is
protective of human health and the environment. The methods, findings, and conclusions of this
review including deficiencies and recommendations are documented in this report.

This review is required by statute. ADEQ must implement five-year reviews consistent with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This is the first five-
year review for the 19th Avenue Landfill Site. The triggering action for this review was the
commencement of remedial action construction activities on August 14, 1995. Due to the fact that
hazardous substances, pollutants, and contaminants remain at the site above levels that will not
allow for unlimited use or unrestricted exposure, this five-year review is required.
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2.0   SITE CHRONOLOGY

The chronology of the site relative to the entire Superfund process is provided in Table 1. The site
chronology is present from the initial discovery of the problem, through the Remedial
Investigation/Feasibility Study (RI/FS), Remedial Action Plan (RAP), and Record of Decision
(ROD) phases, up to the implementation of this review.
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3.0   BACKGROUND INFORMATION

3.1 SITE LOCATION INFORMATION
The 19th Avenue Landfill occupies approximately 213 acres in an industrial area of Phoenix,
Arizona ( Figure 1). The major part of the landfill, Cell A, occupies approximately 200 acres north
of the Salt River channel (Figure 2). Cell A is bounded on the north by Lower Buckeye Road, on
the east by the 15th Avenue storm drain outfall channel, on the west by 19th Avenue, on the south
by the river channel. The reminder of the landfill, Cell A-1, occupies about 13 acres south of the
river channel (Figure 2). Cell A-1 is bounded on the north by the Salt River channel, on the east by
an active sand and gravel pit, on the south by industrial property, and on the west by an inactive sand
and gravel pit. The Salt River bed adjacent to the landfill is normally dry. Parts of both Cell A and
Cell A-1 are within the 100 year floodplain of the river.

3.2 SITE HISTORY INFORMATION
In 1955, the 19th Avenue Landfill site was relatively undisturbed except for a shallow 20-acre
excavation in the northwestern portion of Cell A. In 1957, the City of Phoenix (COP) extended an
existing lease with the landowner to operate a municipal landfill. The landowner brought in another
party to start sand and gravel mining at the site to create the space needed for the landfill. The
mining and landfill operations began around 1957 on Cell A. Sand and gravel pits were excavated
to a depth of approximately 30 to 35 feet, however, some pits were excavated as deep as 50 feet
below grade surface. The pits were then backfilled predominately with municipal refuse from the
Phoenix area, and some solid and liquid industrial wastes. Liquid industrial wastes were poured
into unlined pits dug into areas of Cell A previously filled with refuse. Most of the liquid disposal
pits were in the north-central part of Cell A and along the eastern boundary. Few restrictions on
the type of material that could be deposited were imposed and no formal recording system for the
type of material deposited was kept. However, a map was developed through interviews with
landfill operators that shows where some industries disposed of their waste. Besides the municipal
and industrial wastes, some medical wastes and materials containing low levels of radioactivity
were also deposited, according to RI/FS interviewees. It has been estimated that the Cell A landfill
contains approximately nine million cubic yards of refuse. The refuse was generally covered on a
daily basis and a temporary soil cap was placed over an area once it was full of waste.
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Cell A-1 was mined for sand and gravel sometime before 1971 and completely filled with refuse
by late 1972. The pit was excavated to a depth of 30 to 34 feet in much of the southern two-thirds
of the cell and to 10 to 20 feet in the northern one-third of the site. The filling of Cell A-1
probably took place because flows in the Salt River prevented access to much of the available
space in Cell A. The same general type of municipal refuse was disposed of in both Cells A and
A-1. No evidence or mention of liquid or solid special or hazardous types of materials disposed on
Cell A-1 was found or made during the RI/FS. The soil cover over Cell A-1 was fairly uniform
across the site, approximately four plus feet in thickness. It has been estimated that the Cell A-1
landfill contains approximately one half million cubic yards of refuse.

Parts of the landfill were covered with water by a least one flood event during 1965 and
intermittently during the 1970’s. Surface water runoff events in May 1978 washed refuse from the
southwest part of Cell A and the northern third of Cell A-1. These were refilled, Cell A with refuse
during the summer of 1978 and Cell A-1 with construction debris in 1979. River flows in the
winter and spring of 1979 again washed out refuse in the southwestern part of Cell A. The next few
years following the river flows, the area was covered with rubble, asphalt and dirt to function as rip
rap.

The landfill was closed by a cease and desist order issued by the Arizona Department of Health
Services (ADHS) in February 1979. The City and ADHS entered into a consent agreement in June
1979. The consent order was amended in December 1979. To comply with the first amended
consent order, the COP covered the site with fill material, stockpiled soil for final capping,
installed groundwater monitor wells, built berms around the boundary of the landfill, installed a
methane gas collection system and provided a 24-hour security guard until November 30, 1996.
The guard was no longer required once the site was secured by a permanent fence with secured
access points.

The landfill was placed on the EPA’s National Priorities List (NPL) in September 1983. A
Remedial Investigation/Feasibility Study (RI/FS) was voluntarily conducted by the City. The RI/FS
was prepared according to the requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and Superfund Amendments and
Reauthorization Act of 1986 (SARA).
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The Remedial Investigation and Feasibility Study Report (RI/FS) was submitted to the ADEQ on
June 9, 1988. The RI/FS report was reviewed by the ADEQ, EPA and the Arizona Department of
Water Resources (ADWR). Comments by these agencies were incorporated in the subsequent
Remedial Action Plan (RAP).

In 1988, the EPA assigned the lead oversight responsibility for the site to the ADEQ. Since the
ADEQ became the lead agency, the City was then required to prepare a RAP under the state Water
Quality Assurance Revolving Fund (WQARF) rules. The RAP included options, ranging from
excavation of the entire landfill to a no action at all option. These options were categorized into
the four objectives for the 19th Avenue Landfill; Refuse-Washout, Surface-Water Quality,
Ground-Water Quality, and Landfill-Gas Accumulation. Four options were developed for the
Refuse-Washout objective, two for Surface-Water Quality, two for Ground-Water Quality, and
one for Landfill-Gas Accumulation. The options surviving the screening in the feasibility study
were assembled into alternatives that addressed all objectives together for the 19th Avenue
Landfill. Four alternatives were selected for evaluation. Alternative “A” was recommended as the
remedial action for the 19th Avenue Landfill.

Alternative “A”  included the following options for the established objectives: Refuse-Washout-(l)
shallow seated compacted soil levees with soil cement bank protection along the river banks of
Cell A and Cell A-1, (2) subsurface soil cement control structure across the river channel down
stream of the landfill, (3) concrete pipe extension of the 15th Avenue storm drain outfall channel,
and (4) widening the river channel bottom by excavation and grading; Surface-Water Quality- (1)
single layer compacted soil cap over Cell A and Cell A-1, (2) surface drainage from Cell A and
Cell A-1, (3) fence around Cell A and Cell A-1 to prevent access to the site, and (4) relocate the
two businesses operating on the landfill property, A&B Silica and All Chevy Parts: Ground-Water
Quality- (1) continue to monitor groundwater quality using existing network to detect possible
changes in water quality conditions; and Landfill-Gas Accumulation (1) collection of landfill gas
at the perimeter of the site with an active collection system, (2) treatment of and collect landfill
gas by flaring and discharge to the atmosphere, and (3) monitoring of landfill gas at the perimeter
of the site and monitoring of air quality.

Alternative “B” was the same as “A” except for the following differences: Refuse-Washout- (1)
shallow seated compacted soil levees with soil cement bank protection along the river back of Cell
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A only, (2) relocation of Cell A-1 to Cell A by excavating, transporting and landfilling. Alternative
“C” was the same as “A” except for the following differences: Ground-Water Quality (1)
collection of groundwater flowing past the landfill using production wells, (2) treatment of the
collected groundwater, and (3) verification of the effectiveness by sampling the existing
groundwater monitoring wells. Alternative “D” was the same as ‘a’ except for the following
differences: Refuse-Washout- (1) shallow seated compacted soil levees with soil cement bank
protection along the river bank of Cell A only, (2) relocation of Cell A-1 to Cell A by excavating,
transporting and landfilling; and Ground-Water Quality (1) collection of groundwater flowing
past the landfill using production wells, (2) treatment of the collected groundwater, and (3)
verification of the effectiveness by sampling the existing groundwater monitoring wells.

The final draft RAP was completed in June 1989, and was determined to be ready for public review
and comment. A public comment period was held by the ADEQ and EPA from June 29, 1989,
through August 11, 1989. In addition, a public meeting was held on July 20, 1989, to present the
RAP and to obtain additional public opinion. Both the ADEQ and EPA responded to public
comments and questions that pertained to the investigation and proposed RAP for the landfill.

By Letter of Determination (LOD), dated September 21, 1989, the ADEQ approved the final draft
RAP for the 19th Avenue Landfill along with the RI/FS. The LOD included an approval of the
preferred alternative, which included a Groundwater Contingency Plan (Reference 3).

The Record of Decision (ROD) declaration by the EPA was dated September 29, 1989. The ROD
served as the EPA’s concurrence of the remedy selected by the ADEQ for the 19th Avenue
Landfill site. The selected remedy was Alternative “A” in the RAP, as described in the LOD and the
ROD.

A Consent Decree (CD, Appendix I) between the State of Arizona and the City was signed by the
United States District Court on June 18, 1992. The purpose of the CD was to serve the public
interest by providing legal assurance that the work would be implemented as described in the ROD
and LOD.
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No future end use plans for the Site are being considered. A basic premise of the Feasibility Study
was that the 19th Avenue Landfill will not be used for any purpose inconsistent with the protection
of public health and environment, and that public access to the Site will be prohibited by a site
perimeter security fence. Any future end use plans for the Site would require review and approval
by the ADEQ to ensure that the protection of public health and the environment is maintained.
Section XLI of the Consent Decree entitled “Conveyance of Title” provide institutional control
over the site. This section states, “No conveyance of interest in those portions of the Site on which
any containment system, treatment system, monitoring system or other response actions are
installed or implemented pursuant to this Consent Decree shall be consummated by the City
without provision for continued maintenance of any such system or other response action. At least
sixty (60) days prior to any conveyance, the City shall notify the State by registered mail of the
provisions made for the continued operation and maintenance of any response actions or system
installed or implemented pursuant to this Consent Decree”.
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4.0   REMEDIAL ACTIONS

4.1 REMEDY SELECTION
ADEQ’s LOD describes the selected remedy as the Preferred Alternative “A”. Alternative “A” is
a remedy designed to meet the following remedial action goals:

# Overall protection of human health and the environment. The remedy will stabilize the
landfill and monitor for contaminants. Groundwater will be remediated when standards

are exceeded at the landfill boundary.
# Compliance with applicable or relevant and appropriate requirements (ARARs) and

substantive requirements of any future permits if required.
# Long term effectiveness and performance. The remedy will maintain reliable protection of

human health and the environment over time and will mitigate any potential release of
contaminants to the groundwater.

# Reduction of toxicity, mobility, or volume by stabilizing the landfill and remediating
groundwater contamination at the landfill boundary.

# Implementability- Alternative “A” is technically and administratively feasible.
# Cost- The estimated cost for Alternative “A” is estimated to be $42,990,000 over the next

30 years.
# Community comments- ADEQ has evaluated every public comment submitted concerning

19th Avenue Landfill. Portions of the community did not feel that Alternative “A” went
far enough in remediating the landfill. Others commented that Alternative “A” is in

excess of what is needed for remediation.

The selected remedy for the 19th Avenue Landfill consists of the following components:

# levees would be placed along both the north and south banks of the Salt River at the landfill
site to provide for refuse-washout control and bank protection;

# the river channel would be widened;

# a single layer soil cap would be placed over the landfill so that rain water does not seep into
the landfill material. The design concepts for the soil cap addressed in the Consent Decree
are as follows: 
– the cap will consist of at least one foot of existing soil and three feet of compacted
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soil;

– the compacted soil of the cap will have a permeability of less than 10-4 centimeters
per second; and

– the cap will have a surface slope of two percent to surface water towards the
perimeter of the site and away from the landfill.

# a secure fence would be erected around the landfill boundary;
# ambient air quality, methane gas, and groundwater would be monitored;

# a contingency plan would be implemented should groundwater quality standards be
exceeded at the landfill boundary; and,

# Methane gas would be collected and treated in a manner that eliminates any risk of
explosion.

An anticipated operating life of the gas extraction and control system and the duration of
groundwater and methane monitoring was not specified in the LOD.

4.2 REMEDY IMPLEMENTATION
From October 1990 to May 1995, the engineering investigations, design and preparation of 
construction plans and specifications for the Remedial Action were performed. This work was
performed by Simons, Li and Associates, Inc. (SLA), under contract to COP. The work included
river mechanics and sediment transport analysis for design of the bank protection and the grade
control structure; floodplain analysis and processing of the Conditional Letter Of Map Revision
(CLOMR) with the Federal Emergency Management Agency (FEMA); preparation and
coordination for application of appropriate permits; a sampling plan for the de-watering discharge
to the Salt River; and preparation of construction plans and design documents for the bank
protection system and grade-control structure. The design work also included evaluation,
modification and expansion of the landfill gas control system; geotechnical investigations;
surveying and mapping; storm drainage control and sedimentation basins; landfill capping and
grading; and site security. Application for the §404 permit of the Clean Water Act was made to
U.S. Army Corp of Engineers (COE) in August 1991, and the permit was subsequently issued after
reviews and revisions were made to the Mitigation Plan in June 1992. The draft QA/QC Plan was
submitted to ADEQ on May 1992 and approved on February 1993. These efforts resulted in a
complete set of project plans, specifications and one Explanation of Significant Difference (ESD)
for the remedial action. ESD # 1 (Modification to the Perimeter Drainage 
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Channels) was signed by the ADEQ in December 1995, which modified the ROD remedy dealing
with the perimeter drainage collection channel and sedimentation pond lining system. The 100 %
Final Design Plans were submitted in September 1994 and approved by the ADEQ in May 1995.
The primary reviewers were SLA and subcontractors, the City, the ADEQ, and Malcolm Pirnie Inc.
(ADEQ’s consultant).

The City Council awarded the contract to Bentson Contracting Company (BCC) on June 28, 1995,
and subsequently issued the Notice to Proceed with a start of August 10, 1995. The Consent
Decree allowed 100 weeks for construction. However, the contract duration was established by
the specifications at 365 calendar days.

Award of a contract to provide construction administration services to the COP for the project was
made to SLA in July 1995. The purpose of this contract was to provide construction quality
assurance for the 19th Avenue Landfill Environmental Cleanup. SLA (Engineer Firm) was
responsible for overall project administration services, including bidding assistance; pre-
construction services; the supervision and administration of the project site security and health and
safety plan; engineering services during construction; resident engineering services during
construction, including monitoring of the contractor’s hazardous waste handling activities; and
other special services.

BCC started construction of the channelization tasks on August 14, 1995. By the end of
September 1995, the erosion & drainage tasks were started and the capping system tasks were
under way by October 1995. In March 1996, the channelization tasks were completed and the work
on the gas collection system was started. The site landscaping was started in May 1996 along with
the installation of the ArmorflexTM (per ESD #1) channel and sedimentation pond lining system.
Both the capping system and erosion & drainage system were completed by the end of August
1996. The gas collection system was operational by the first of October with flare station’s
emission testing being performed on October 16-18, 1996. The site landscaping was completed in
November 1996 and correction of punch list items on the flare stations was started. Final
acceptance of the flare stations occurred in February 1998. A detailed summary of the start and
completion of tasks by each major component of construction is provided in their respective
sections.
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The contract completion date was extended to December 6, 1996. The time extension was due to
rain days ( provided in the contract) and a time extension was granted to cover the duration of the
import infiltration barrier soil haul that was not anticipated at bid time.

Pre-final inspections were conducted to determine the substantial completion of the project. A
pre- final inspection of the gas collection system and flare stations were performed on December
4 and 5, 1996, by ADEQ. Inspections for the other features of the project were conducted on
December 6 and 12, 1996. Based on the results of the inspections, the project was determined to
be substantially complete on December 6, 1996. Based on the results of two additional punch list
inspections conducted on January 7 and February 13, 1997, final project acceptance was made
February 28, 1997, by ADEQ.

ADEQ issued approval of “Completion of Remedial Action” on June 30, 1997. This approval
triggered the following four items in accordance with the CD: (1) preparation of this remedial
action report to document construction complete, to be submitted and approved by September 30,
1997; (2) initiation of five year reviews to evaluate the effectiveness of the remedial action under
§300.340 (f)(4)(ii) of the National Oil & Hazardous Substances Contingency Plan, §121(e) of the
CERLCA (as amended) and according to the CD, thus the first review to occur on or about August
20, 2000; (3) the groundwater contingency plan (GWCP) in accordance with Section XII of the
CD went into effect June 30, 1997; and (4) preparation of the methane and ambient air monitoring
programs, a written program included in the Operation & Maintenance Manual for the landfill.

4.3 SYSTEM OPERATIONS
The COP has been performing all O&M activities at the landfill in accordance with the approved
O&M Manual dated September 15, 1998, and the Operations, Maintenance & Monitoring Program
Manual for the Landfill Gas Extraction System Dated March 1999. O&M requirements for the
landfill include:

• Quarterly inspections of the landfill during the first year of operations;
• Annual and after storm inspections of the landfill during subsequent years of operations;

• Recording and maintaining inspection results in appropriate logs at each flare station area;
• Performing appropriate maintenance of the cap, perimeter drainage system, access roads,
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security fencing, and landscaping;

• Performing appropriate maintenance of the Salt River levee system; 
• Performing appropriate maintenance of groundwater monitoring wells; 

• Performing O&M of the landfill gas extraction, control, and monitoring system in
accordance with the March 1999 manual, which address all requirements to inspect,
operate, maintain the gas extraction/control system as well as address monitoring
requirements for the probes, and management of the condensate; 

• Maintaining appropriate maintenance logs at each flare station location; 
• Submittal of annual inspection/maintenance reports; 

• Conducting monitoring of condensate water prior to discharge to COP sanitary sewer.
• Conducting quarterly groundwater monitoring of designated wells at the site; 
• Conducting monthly methane monitoring of gas probes; 

• Conducting monthly monitoring the flare stations emissions; 
• Conduct biannual sampling of gas extraction wells; and 

• Performing ambient air monitoring during two separate events (once in the summer season
and once in the winter season).

During the operational period of the landfill covered by this review, monitoring of groundwater,
methane probes, flare stations emissions, and condensate discharge, as well as routine
maintenance activities have taken place. Maintenance activities included repair of eroded areas,
repair of irrigation system, fence repair, rodent control, and minor repairs of wells, probes, and
the gas control system. However, interviews with the COP Project Manager has revealed some
problems with flare system and methane monitoring probes. These problems are presented in
detail in Sections 6.1 and 6.2 of this report.

O&M costs, in general ran, about 50% less than the original estimate of $ 1,010,000 (June 1989).
These reduced O&M costs may have been the result of less Cap repairs due to little rainfall
occurring during the monitoring periods of this review. In addition, O&M cost may have also been
reduced because the actual time that the flare system has been in operation versus the initial
assumed time is considerably lower. Table 2 provides the annual O&M cost for covering the
period from July 1997 to June 1999. O&M costs could not be provided (or broken out) for 1996,
because only the last four months of the year was subject to O&M, which could not be broken out
of the total cost. A detailed breakdown of the O&M costs for the two periods is presented in



Five Year Review Report (Final - 09/18/00)
19th Avenue Landfill, Phoenix, Arizona Arizona Department of Environment Quality

File...JSK\AZWQARF\19THAVE\FIVEYR.RPT 13 Environmental Science & Engineering, Inc.

Appendix A.

4.4 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW
This is the first five-year review since the construction of the remedies at the Site.
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5.0   FIVE-YEAR REVIEW PROCESS

Section 121 (c) of CERCLA requires that the lead regulatory agency conduct a review of any
remedial action selected that results in any hazardous substances, pollutants, or contaminants
remaining at the Site no less often than every five years. The 1989 ROD for the 19th Avenue
Landfill Superfund Site allows the hazardous substances to remain on site; therefore, five year
reviews will be required. Guidance for this review is provided in OSWER Directive 9355.7-03B-P
Draft Comprehensive Five-Year Review Guidance, Dated October 1999, EPA 540R-98-050.

Based on the revised five year policy review procedures, the 19th Avenue Landfill is expected to
be subject to an initial five year review not later than August 14, 2000, five years after the date the
notice to proceed with construction activity was issued by the COP. The ADEQ, in consultation
with the EPA, will then determine whether human health and the environment are being protected
adequately by the remedial action being implemented.

The 19th Avenue Landfill five-year review was lead by Stephanie Ciekot, Project Manager of
ADEQ, who provided oversight of the review process that was conducted by Environmental
Science and Engineering, Inc. (ESE), ADEQ’s consultant. The following team members assisted in
the review:

• John Kim, ESE Project Manager;
• Sanjay Sangani, ESE Professional Engineer;

• Larry Froebe, ESE Toxicologist;
• John Mieher, ESE Chief Hydrologist; 

• Ron Serio, COP Project Manager;
• Robert Upton, COP Civil Engineer; and

• Nadia Hollan, EPA Project Manager.

The five-year review consisted of the following activities: a review of relevant documents
(Appendix B); interviews with appropriate operations staff, state and federal agencies, local
government officials, and concerned community members; and a site inspection. In addition, a
public notice regarding the initiation of the forthcoming review was placed in the local newspaper
(See Appendix C). The completed report is available at the ADEQ file room. A copy of the final
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report will also be available at the local site repository, City of Phoenix public library. Notice of
its completion will be placed in the local newspaper and local contacts will be notified by letter. If
applicable, a brief summary of this report will be distributed to community members by ADEQ.
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6.0   FIVE-YEAR REVIEW FINDINGS

6.1 INTERVIEWS
The following individuals were interviewed during this five-year review process by personal
contact or by telephone:

• Ron Serio, 19th Avenue Landfill Project Manager COP (Interviewed 02/10/00); 
• Steve Brittle, Community Member representing Don’t Waste Arizona (Interviewed

02/11/00); 
• Carol Johnson; Project Manager COP Planning Department (Interviewed 02/11/00); 

• Nancy Nesky; Former 19th Avenue Landfill Project Manager ADEQ (Interviewed
02/14/00); 

• Cody Williams; Council Member District 8, City of Phoenix Council (Interviewed
02/24/00); and 

• Nadia Hollan; Project Manager EPA Region 9 (Interviewed 03/07/00).

In addition to the interviews, on 03/24/00 ESE conducted a file review at the Maricopa County
Environmental Services Department (MCESD) Air Pollution Unit. The detailed account of the
interviews are presented in Appendix D, which are briefly summarized in the following paragraphs.

Mr. Serio is the site Project Manager,who is responsible for overseeing all O&M, Monitoring,
and Reporting activities performed at the landfill since 1991. Mr. Serio stated that he understood
all aspects of the project and was familiar with all O& M and monitoring operations at the site. Mr.
Serio stated that he is very pleased about the completed project. He also stated that the overall
project was implemented successfully and meets all remedial objectives. In terms of O&M issues,
Mr. Serio stated that the monitoring probe D11 in Cell A-1 has methane concentrations in the
range of 5 to 6 %, because insufficient vacuum from the vacuum pumps cannot reduce the level of
methane in this area. An evaluation of the system in Cell A-1 is currently being planned to increase
the vacuum pressure. Mr. Serio believes that the probes in the Salt River (SR-1 thru SR-8) are not
representative of the methane concentrations generated from the cells and should be abandoned. In
addition, during flows in the river, Salt River probes cannot be sampled. In Cell A Probe A20 has
had continuous readings of Methane above 5%. Mr. Serio believes that this
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reading is the result of the Probe being installed in the landfill trash, which is supported by the fact
that a newly installed probe (A21) within the vicinity of Probe A20, but outside of the trash did not
detect the presence of methane. Consequently, Mr. Serio recommended that Probe 20 be
abandoned. Other probes with elevated methane reading (i.e., > 5%) include Probes B12 thru B15,
which are all located 150 feet inside the property boundary within landfilled trash. Installation of
additional probes closer to the property boundary and outside of the trash does not appear to be
possible for this area. However, they are currently evaluating increasing the flare capacity so that
vacuums and flowrates can be increased in these areas to reduce methane levels. Mr. Serio noted
that although these probes did show elevated methane levels, it was his belief that these elevated
levels did not affect the protectiveness or effectiveness of the remedy. Mr. Serio also stated that
the during certain periods of the year the flare system would continuously shut-down because the
methane levels were not high enough in the recovered system. Once the system shuts down, it is
manually restarted. Mr. Serio stated that they may look into retrofitting the system with an
automatic restarting system when methane concentrations reach appropriate levels. Lots of
rodents and rabbits were also noted within the landfill property. In terms of groundwater
monitoring, Mr. Serio stated that during 1999 the arsenic and nickel concentrations in Well I-4
exceeded the MCL. However, because the three quarter average arsenic concentration was below
the MCL, the Contingency Plan was not implemented. The nickel concentration did exceed the
Groundwater Contingency plan threshold of three times the MCL in July 1999. Therefore, a
follow-up sample was collected and the exceedance was not confirmed; the concentration of
nickel was less than the MCL. In terms of the VOC concentrations, a few downgradient wells
indicated detection of 1,1-DCE above the MCL and threshold level stated in the Groundwater
Contingency Plan. However, the City demonstrated that 1,1-DCE concentrations in the
downgradient wells were coming from an upgradient source. Consequently, the Groundwater
Contingency Plan was not triggered. In terms of the Ambient Air monitoring, Mr. Serio believes
the proximity of the Summa Canisters, placed on the landfill boundary along 19th Avenue, does
not provide adequate representation of possible emissions of VOCs directly from the landfill. In
term of opportunities to optimize O&M activities, Mr. Serio recommended that for the
groundwater monitoring program, QA/QC sampling frequency of 20% be reduced. It was also
recommended that analytical constituents, the number of wells to monitoring, and the monitoring
frequency be reduced. Mr. Serio stated well DM-4 is cross gradient and does not provide useful
groundwater data from the landfill. Wells DM-3D and 3P are located approximately ½ mile
northwest of the landfill and may not provide the best data regarding the
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landfill’s impact on groundwater should sampling reveal contamination in these wells. Wells DM-
7S and 7D are located at the northwest corner of the landfill and may provide more useful data. In
terms of comments and recommendations, Mr. Serio, believed that closed landfills such as the
19th Ave Landfill should be considered for future reuse.

Steven Brittle of Don’t Waste Arizona has participated in the site by reviewing files at ADEQ
and may have attended some community meetings in the past. Recently, Mr. Brittle contacted
ADEQ and EPA regarding recent groundwater data at the site to inquire how the Industrial Waste
Utilization (IWU) facility is potentially related. Mr. Brittle is also involved in community
meetings for planning of the Rio Salado project. Although Mr. Brittle stated that he has had limited
involvement at the site in the recent years, he was aware of some past issues regarding reburial of
found drums containing hazardous waste, back into the landfill. He also stated his concern on
potential waste washout once a flow is established in the Salt River.

Carol Johnson is the City’s Project Manager for the land use planning aspects of the Phoenix
Reach of the Rio Salado Project, and has had no involvement with the Site until recently. She
stated communities were raising questions about future use of landfill located adjacent to the Salt
River, and the effects that the Rio Salado Project would have on these landfills. She stated that
community members have attended monthly meeting regarding Rio Salado Project, where landfill
location and redevelopment issues have been raised. Ms. Johnson also stated that as part of the Rio
Salado Project the City of Phoenix is considering doing design overlay of corridors from I-17 to
Broadway ½ mile on either side of the Salt River. No rezoning of the area surrounding the site is
planned. Additionally, a low flow channel within the Salt River is planned from 7th St to 19th Ave.
No plans for open channel flow within the Salt River portion adjacent to the landfill. Ponds will be
located within the Salt River between 7th Ave and 7th St. The low-flow channel and ponds will get
the water supply from new wells that will be installed along the Salt River bank at 16th Street, 7th
Street, Central Avenue, and 7th Avenue. Walkways are also planned on either side of the Salt River
through the entire length of the project.

Nancy Nesky former 19th Avenue Project Manager for ADEQ stated that she was the previous
ADEQ Project Manager during the implementation of the remedies at the Site. Mrs. Nesky stated
that she was very pleased with completed project and that a good cap and methane recovery system
was installed. She was also pleased with the channelization of the Salt River.
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Mrs. Nesky discussed the reburied drum issue brought up by Steve Brittle. She stated that the first
drum issue was presented by Heidi Stierman former employee of ADEQ, who also had a second
job doing health and safety oversight at the landfill. Ms. Stierman initially reported to ADEQ that
the COP had encountered drums during the relocation of the some of the landfill waste during the
rechannelization, which were reburied at a specific location of the current landfill. Based on her
allegation, ADEQ performed pot holing and geophysical survey at the suspected area where the
drums were supposed to buried. The results indicated that there was no evidence of any drums
being buried in the suspected area. Approximately a year later, after Ms. Stierman was discharged
from ADEQ, she accused the COP of finding more drums and disposing of the contents which was
determined to be hazardous waste into the landfill cell. When ADEQ investigated this second
accusation, it was determined that the COP did uncover some drums containing liquids which was
mixed with soil and placed into the cell without proper characterization. Further interviews with
the COP revealed that the noncharacterization and disposal of the drummed liquids was conducted
at the direction of Ms. Stierman, who was working for the COP and ADEQ. Based on the amount
of material that was disposed, ADEQ Hazardous Waste Division and EPA decided not to pursue
any enforcement action, which was presented in a memorandum.

Cody Williams is the COP Council Member for District 8 (19th Avenue Landfill resides in
District 8),and is involved with the planning aspects and community relations for the Phoenix Rio
Salado project. Mr. Williams stated that he has never received (via telephone or community
meetings) a comment regarding outstanding health concerns at the site. Mr. Williams receives
routine concerns from the community regarding other environmental issues within his district
(i.e., recent issue regarding the hazardous waste permit at the IWU facility). However, the
community does not express concerns regarding the 19th Avenue Landfill. Mr. Williams did state
that recently the community has concerns regarding the future use of the landfill in regards to the
Rio Salado project, which is to revitalize the dry Salt River bed, including revegetation, a low flow
channel, and multi-use trails. The community has expressed opinions that the 19th Avenue Landfill
is an unproductive, valuable piece of property that may be used in some respect for the Rio Salado
project. Mr. Williams stated that he and the community would like to know what resources are
available, and what process must take place for possible redevelopment or re-use of the landfill.
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Nadia Nollan is the current Project Manager for EPA Region 9 overseeing the O&M
activities at the 19th Avenue Landfill. Ms. Hollan stated that currently all remedies have been
implemented and the site is conducting O & M of the implemented remedies, and monitoring of
groundwater and methane. Ms. Hollan believed that the overall project went pretty well. However,
she had some concern about methane probes located in the landfill trash providing non-
representative elevated readings. Ms. Hollan also pointed out that the monitoring procedure in the
Ambient Air Monitoring Plan may have to be revised so that background versus actual landfill
emissions can be distinguished. In terms of actions taken by EPA, Ms. Hollan stated Ms. Heidi
Stierman former employee of ADEQ, submitted a request to EPA to perform a criminal
investigation on illegal disposal of hazardous waste at the site. EPA and ADEQ investigated this
allegation (See Nancy Nesky of ADEQ’s response above), and concluded that the allegation of
criminal activities was unfounded. Other environmental groups had concerns on the potential use
and reuse of the site. Also, Mr. Steve Brittle of Don’t Waste Arizona also submitted a letter
pertaining to the presence of 1,1-DCE in groundwater relative to the IWU facility. In terms of
community concerns, Ms. Hollan stated the Arizona community was mainly concerned about
future use/reuse of the landfill. In addition, California communities are also concerned about
Dioxin Emissions, which may prompt EPA to request an emissions study for Dioxin of the gas
control systems at the landfill.

A file review at the Maricopa County Environmental Services Department (MCESD) Air
Pollution Unit was conducted on 03/24/00. During this review, ESE reviewed all files associated
with the permitting of the methane control flare system including initial burn test results, annual
emissions inventories, and inspection reports. Results of the file review revealed no technical
deficiencies and no record of non-compliance for both flare systems.

6.2 SITE INSPECTION
Representatives of ADEQ, COP, and ESE took part in a site inspection on March 1 and March 9,
2000. Two teams were organized to inspect Cells A and A-1. Cell A was inspected by John Kim,
Project Manager with ESE and Julie Linn, Project Hydrologist with ADEQ. Cell A-1 was
inspected by Stephanie Ciekot, Remedial Project Manager with ADEQ, Ron Serio, P.E, Project
Manager with the City of Phoenix, and Sanjay R. Sangani, P.E., Project Engineer with ESE. The
site inspection was performed using a checklist developed by ESE and approved by ADEQ on
February 29, 2000.
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Cell A occupies approximately 200 acres north of the Salt River Channel, while Cell A-1 occupies
about 13 acres south of the river channel. Visual observations were made of overall site conditions
and specific components of the remedial actions were inspected. The inspection evaluated the
landfill cap, the landfill gas collection system, the two flare stations, and representative
groundwater monitoring wells (i.e., I-1, I-2R, I-6, & DM-7) and methane gas extraction wells (i.e.,
A-1A, A10-B, A70-B, A310-B, A320-B, B40-B, B160-B, B179-B, B180-B, B350-B, & B360-B).
A summary of the inspection findings is presented below. Appendix E provides a copy of the
completed site inspection checklist that was used during the inspection, which details inspection
findings as well as a photographic documentation of the site inspection.

Conditions during the inspection were favorable with warm temperatures and no precipitation.
Heavy rainfall had occurred during the week prior to the inspection. No problems were
encountered with access to relevant site features inspected.

The site inspection conducted on 03/01/00, revealed that the health and safety plan and emergency
response plan were not present at the 19th Avenue Landfill. Other documents not found on-site
included blank and completed inspection and maintenance logs for the landfill cap system,
including groundwater monitoring wells. Mr. Serio stated that inspection and maintenance logs
presented in the ADEQ approved O&M Manual were not being used. In addition, no storm water
permit had been issued for this site (See ARARs Section in this report).

In general, the landfill cap at both cells A and A-1 was found to be in good condition. The
vegetative cover was well established and uniform at both landfill cells A and A-1. The loose top
soil layer over the 3-feet landfill cap had consolidated in numerous places, due to the heavy
rainfall that occurred the day before the inspection, as evident by holes which extended to no more
than one foot vertically. However, the impermeable clay layer of the landfill cap or underlying
waste materials were not exposed nor appeared likely to be exposed.

The perimeter fence was in good condition with locked gates for restricted access. Minor amounts
of miscellaneous trash, including empty beer bottles were observed along the fenced perimeter.
There was no evidence of trespassing.

Due to the heavy rainfall that occurred during the week prior to the inspection, surficial erosion
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was evident at several locations along the perimeter of both landfill cells that ranged in depths of 1
to 3.5 feet, with no exposure of trash. It was noted by the COP representative that these eroded
area would be backfilled within the following week by COP maintenance crews. Access roads were
in good condition with the exception of areas where they intercepted surficial erosional features
in both cells and the let down channels in Cell A. No obstruction to traffic along the access roads
was noted.

Inspection of the perimeter drainage channel at both cells verified that both system directed
surface water toward the two sedimentation ponds in Cell A located at the southwest and southeast
corners of the Cell, and one sedimentation pond located at the northwest corner of Cell A-1. The
sedimentation ponds remove the sediments in the storm water prior to discharge into the Salt
River (flap gates). Examination of the perimeter drainage system indicated that the top of the
drainage channels showed evidence of minor erosion that had not effected the Armor Flex. Silt
accumulation was evident in both drainage channels and sedimentation ponds; however, sufficient
capacity remained for unobstructed drainage flows. Sedimentation had built up around the drain
grates located in the bottom of the drainage channel that runs the length of 15th Avenue in Cell A.
Ponding/Standing water was noted in the drainage channel covering the south boundary of Cell A
near the southeast corner of the Cell. In addition, excessive vegetation build-up had occurred in
some sections of the drainage channel in Cell A.

Further inspection of the drainage channel in Cell A indicated that storm water run-off from the
cap had a potential to discharge to the southwest corner of the Tallow Plant. The reason why this
potential discharge exists is that the earthen berm that runs east and west at this locations does not
completely tie into the drainage ditch the runs north and south. Consequently, a 6 to 8 feet gap
exist at this location where a sufficient volume/flow of storm water run-off could discharge into
the adjacent property.

Inspection of the sedimentation ponds and the inlet and outlet structures indicated they are all in
good condition. However, the outlet grate in the southwest sedimentation pond in Cell A was
partially blocked with vegetation and debris.

The north and south bank protection (soil-cement) was in good condition and there was no
evidence of erosion along the banks. No obstructions were noted on the storm drainage inlets and
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outlets. Small trees had gown along the bottom of the Salt River Channel; however, no major
obstructions were noted. Note: No significant flows have occurred in the Salt River at the location
of the landfill to properly test the soil-cement stabilization.

The flare stations at Cell A-1 and A were not operating at the time of the inspection, and had to be
manually turned on by the COP representative to observe operations. Because the operation of
each flare station is dependant on the concentration of methane, when methane concentrations are
low, the system automatically shuts down. Electronic controls, sensors, and data monitoring
instrumentation appeared to be in good working condition. Pressure gages and valves appeared to
be in good condition and there was no evidence of leakage. The operation of the system was
demonstrated by the COP representative. Centrifugal blowers at each station induce a vacuum
which extracts the landfill gas; the gas then passes through a knockout vessel where free liquids
and solid particulates are removed before it is discharged into the flare for combustion. The
location of written manuals of operations and procedures was noted. Written logs of system
operations were also observed within the control box for easy access by operators and inspectors.
However, because the flare system is not in continuous operation, there is a concern of potential
methane migration beyond the boundary of the facility, should methane generation increase within
the landfill during times when the system is down, which could extend greater than 12-hours.

Representative on-site groundwater monitoring wells I-1, I-2R, I-6, and DM-7 (Figure 3) were
visually inspected. The COP representative opened the outside locks on the cover boxes for
inspection of internal components. No water, debris or foreign material were present. Well
casings and caps appeared to be in good condition

Inspection of representative groundwater monitoring wells, gas extraction wells, gas monitoring
probes, and condensate sump collection boxes indicated that the cover was secure and appeared to
be in good condition. Internal pipes, gages, valves and fittings were in good condition and no water,
debris or foreign material was present.

6.3 RISK INFORMATION REVIEW
6.3.1 Applicable or Relevant and Appropriate Requirements (ARARs)
Section 121 of CERCLA requires, in part, that if any hazardous substances will remain on-site at
the conclusion of a remedial action under CERCLA, the level or standard of control that must be
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met for hazardous substances remaining on site is at least that of any applicable or relevant and
appropriate requirement (ARAR), criteria, or limitation under any Federal environmental law, or
any more stringent standard, promulgated pursuant to a state environmental statute. These
standards of control are termed ARARs. Determination of ARARs are site-specific and depends
on the location of the site, remedial actions under consideration, and chemical contaminants of
concern. An important factor to note is that once the ROD/LOD has been signed, all ARARs
identified for the remedy becomes established (frozen), and cannot be changed or modified unless
the new or modified requirement/standard calls into question the protectiveness of the selected
remedy.

The National Contingency Plan (40 CFR 300.5; EPA, 1990) defines “applicable” and “relevant and
appropriate” as follows:

Applicable

Applicable requirements means those clean-up standards, standards of control, and
other substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance found at a CERCLA site. Only those state standards that are identified by
a state in a timely manner and that are more stringent than federal requirements may
be applicable.

Relevant and Appropriate
Relevant and appropriate requirements means those clean-up standards, standards of

control, and other substantive requirements, criteria, or limitations promulgated under
federal environmental or state environmental or facility siting laws that, while not
“applicable” to a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well suited
to the particular site. Only those state standards that are identified in a timely manner
and are more stringent than federal requirements may be relevant and appropriate.
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EPA’s guidance document entitled “CERCLA Compliance With Other Laws Manual: Interim
Final” (EPA/540/G-89/006, EPA, 1988a) sets forth the general procedure for selection of
ARARs, and details ARAR selection under several Federal environmental statutes. The guidance
provides that a requirement is applicable if the specific terms (or ‘jurisdictional prerequisites’)
of the law or regulation directly address the circumstances at a site. If not applicable, a
requirement may nevertheless be relevant and appropriate if circumstances at the site are,
based on best professional judgment, sufficiently similar to the problems or situations
regulated by the requirement. Thus, in order to determine whether a requirement is an ARAR for
a particular site, the “applicability” of the requirement must first be analyzed. If the requirement is
not “applicable,” it must then be determined whether the requirement is “relevant and appropriate”
to the circumstances of the site. Unless a waiver can be justified, an on-site remedial action must
comply with all ARARs.

The “CERCLA Compliance with Other Laws Manual” divides ARARs into three types: (1)
Chemical-specific ARARs; (2) Action-specific ARARs; or (3) Location-specific ARARs. Each is
defined as follows:

• Chemical-specific ARARs are usually technology- or risk-based numerical limitations or

methodologies that, when applied to site-specific conditions, result in the establishment of
acceptable concentrations of a chemical that maybe found in or discharged to the ambient
environment; 

• Action-specific ARARs are usually technology- or activity-based requirements or

limitations on actions taken with respect to hazardous substances. These requirements
typically define acceptable treatment, storage, and disposal procedures for hazardous
substances during the implementation of the response action; and 

• Location-specific ARARs are the restrictions placed on the concentration of hazardous

substances or the conduct of activities solely because they occur in special locations.
These requirements relate to the geographical or physical position of the sites rather than
to the nature of the contaminants or the proposed remedial actions.

Chemical-specific ARARs are used to “help determine the remediation goals”, while action- and
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location-specific ARARs are considered during the detailed evaluation of the potential remedial
alternatives developed for the Study Area.

CERCLA § 121(d) provides for waivers from ARARs under certain circumstances that are detailed
in Publication 9234.2-03/FS “Overview of ARARs Focus on ARARs Waivers” in the “CERCLA
Compliance with Other Laws Manual.” CERCLA § 121(d) specifies that remedial actions shall
attain a standard of cleanup that attains Maximum Contaminant Level Goals promulgated under the
Safe Drinking Water Act and/or water quality criteria established under the Clean Water Act. The
statute allows an exception to this general rule by permitting establishment of Alternative
Concentration Limits (ACLs) for hazardous constituents under certain circumstances, including
where:

• there are known and projected points of entry of contaminated groundwater into surface
water; and

• there will not be a statistically significant increase of constituents from groundwater or
surface water at the point of entry (or downstream); and

• the remedial action includes enforceable measures that will preclude human exposure to
the contaminated groundwater at any point between the facility boundary and all known or
projected points of entry of groundwater into surface water.

Therefore, in limited situations in which enforceable, institutional measures will effectively
preclude the use of drinking water in an area, ACLs may be established. The assumed point of
human exposure for risk assessment purposes when using ACLs will be the point at which
groundwater enters surface water. ACLs were not used as action levels for the 19th Avenue
Landfill.

The “CERCLA Compliance with Other Laws Manual” identifies several other opportunities for
waivers from ARARs under site-specific circumstances. These waivers are authorized by CERCLA
§ 121(d). The Technical Impracticability waiver may be invoked when compliance with an ARAR is
technically impracticable from an engineering standpoint. The waiver may be used if either
engineering methods necessary to construct and maintain a remedial alternative cannot reasonably
be implemented or the reliability regarding the potential for the alternative to continue to be
protective into the future is low. Use of the waiver may consider cost; however, cost should
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not be the major factor for invoking the waiver.

EPA has identified another category of criteria, advisories, guidance and proposed regulations that
are “to be considered” (TBC) for the purpose of interpreting ARARs, or to determine preliminary
remediation goals when ARARs do not specifically address particular contaminants. TBCs are
neither promulgated nor enforceable, therefore compliance with TBCs is not mandatory in the
same way it is for ARARs.

The ARARs that were established (frozen) for the site during the signing of the ROD/LOD for the
implemented remedies are addressed in the Consent Decree and Remedial Action Plan (RAP)
dated June 12, 1989, which are identified as follows:

• Surface Water Protection ARARs - Designation of Protected used for the Salt River
(AAC R9-21-206);

• Groundwater Protection ARARs - Safe Drinking Water Action Maximum Contaminant
Levels (MCLs), Safe Drinking Water Act Proposed MCL, ADEQ Human Health-Based
Guidance Levels for Contaminants in Drinking Water and Soil (1990), and ADEQ
Laboratory Confidence Limit;

• Air Emissions Limitation ARARs - Maricopa County Air Control Permit (1996), and
RCRA Proposed Rule on Methane Emissions for Landfills (1988);

•  Air Preservation/Protection ARARs - EPA’s Ambient Air Quality Standards (1980);
•  Soil Exposure Protection ARARs - Because the implemented remedial action to address

soil contamination within the landfill was a containment remedy (i.e., capping), soil
exposure protection ARARs were not established.

All of the above established ARARs are considered “Chemical-Specific” ARARs because they
provide technology- or risk-based numerical concentrations of a chemical that may be found in or
discharged to the ambient environment. The Maricopa County Air Control Permit conditions also
provide “Action-Specific” requirements for the design and operation of the flare control systems.
In addition, the designation of protected used for the Salt River ARAR, which provides different
protective uses based on specific sections of the Salt River, would also be considered a “Location-
Specific” ARAR.
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As part of this Five-Year review, ESE evaluated the remedies at the landfill to determine if they
still complied with the established ARARs. ESE also compared current standards with established
ARARs, to determine if:

• The established ARARs were still protective of human health and the environment when

compared to the current standards, and
• The remedy complied with current standards.

The following sections summarizes the results of this evaluation.

6.3.1.1 Chemical-Specific Standards

The current chemical-specific standards discussed in the following sections are summarized in
Table 3. Comparison of the ARARs established for the site during the signing of the ROD to
current standards are presented in Table 4.

Surface Water

The RAP identified the “Designation of Protected used for the Salt River (AAC R9-21-206)” as
the ARAR that may have set certain limits to surface water (i.e., storm water) discharge from the
landfill to the Salt River. This ARAR designates three protected uses for the Salt River from below
Granite Reef Dam to 99th Avenue, which includes the portion of the river adjacent to the Site. This
ARAR is mainly applicable to sections of the Salt River that have continuous perennial surface
water flows. In order to ensure that these protected uses are not compromised, applicable
discharge limits could have been established for the storm water discharge from the landfill to the
Salt River. However, there was no actual use of surface water in the Salt River during that
timeframe because no continuous perennial surface water flowed through the river bottom at the
landfill area. Consequently the river bed was predominantly dry and surface flows only occurred
during heavy storm events, which made this ARAR not applicable to site conditions. Currently, the
conditions within the Salt River have not changed, and the ARAR is still not applicable.

Current water quality standards for surface waters are addressed in Arizona Administrative Code
(A.A.C) Title 18, Chapter 11, Article 1. In Section R18-11-104 of Article 1, ADEQ identifies
designated uses of surface water. In terms of the Salt River, from the I-10 bridge to the 23rd
Avenue wastewater treatment plant outfall, the designated uses are aquatic and wildlife warm
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water fishery (A&Ww), partial body contact (PBC), and fish consumption (FC). The Salt River
adjacent to the site falls under this designated use category. Numeric water quality criteria to
protect the designated uses of surface waters are prescribed in Appendix A of this Article, and
Sections R18-11-109, R18-11-110, and R18-11-112. These numeric water quality criteria could
have applied to the storm water discharges from the landfill to the Salt River. However, because
the Salt River in the landfill area is still predominantly dry, the current numeric water quality
criteria (See Table 4) are not applicable and does not need to be evaluated for protectiveness.
However, should future redevelopment of the Salt River establish continuous now (i.e., Rio Salado
Project), the current numeric water quality standards should be compared to the established ARAR
to determine if it is still protective.

Non-Storm Water and Process/Treatment Wastewater

No process/treatment wastewater is generated at the site. The only non-storm water generated at
the site is condensate generated from the landfill gas recovery system, which is pumped from the
condensate sumps to on-site tanks. The tanks are connected to pipes that discharge into the City of
Phoenix Sanitary Sewer System consequently, the City of Phoenix pretreatment effluent
limitations addressed in the Phoenix City Code, Chapter 28, Articles II and VI are applicable to the
discharge of the condensate. A letter of authorization has been issued by the COP Sanitary Sewer
System approving discharge of the condensate water to their Publicly Operated Treatment Works
(POTW) with the condition that pH is adjusted to be greater than 5.0 Standard Unit (SU) or less
than 10.5 SU. Review of discharge records indicates that the condensate water being discharged to
the POTW complies with the pretreatment limit.

Groundwater

The established chemical-specific groundwater protection ARARs for the site are addressed in
ADEQ’s Consent Decree. These established ARARs identified specific compounds with
corresponding water quality standards that were based on the following sets of standards: Safe
Drinking Water Action Maximum Contaminant Levels (MCLs), Safe Drinking Water Act
Proposed MCL, ADEQ Human Health-Based Guidance Levels for Contaminants in Drinking
Water and Soil (1990), and ADEQ Laboratory Confidence Limit. Currently, the site is in
compliance with these established ARARs (See Section 6.4.1). However, because some of the
established ARARs were determined to no longer be protective, a reevaluation of the
protectiveness of the remedy may be required for compounds (i.e., Pentachlorophenol) that
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exceed current standards once these compounds are incorporated into the Consent Decree.

The current groundwater protection standard is ADEQ’s Aquifer Water Quality Standards
(AWQSs) addressed in A.A.C Title 18, Chapter 11, Article 4. In this current standard, state-wide
numeric values for drinking water protected use have been established, which would have been
applicable for contaminants detected in groundwater associated with the site. Other current
numeric standards that would have been relevant or appropriate include: the current MCLs and the
national revised primary drinking water regulations MCLs in 40 CFR Part 141, Subparts B and G;
ADEQ’s HBGLs (June 1992); and/or EPA’s Region IX preliminary remediation goals (PRGs) for
tap water.

When comparing the groundwater chemical-specific ARARs established for the site to current
standards, the following compounds were identified having lower concentrations (Table 4):

• Toluene: Established - 2000 ug/l Current - 1000 ug/l (AWQS & MCL);

• Naphthalene: Established - Not Established Current - 28 ug/l (ADEQ HBGL);

• Pentachlorophenol: Established - Not Established Current - 1 ug/l (MCL);

• Barium: Established - 5000 ug/l Current - 2000 ug/l (AWQS & MCL);

• Beryllium: Established - 5 ug/l Current - 4 ug/l (AWQS & MCL);

• Antimony: Established - 50 ug/l Current - 6 ug/l (AWQS & MCL); and

• Thallium: Established - 5 ug/l Current - 2 ug/l (MCL);

In order to determine if the above established groundwater chemical-specific ARARs were still
protective of human health and the environment, ESE compared the concentrations of each
compound to EPA values acceptable for risk in the range of 10-6 to 10-4 for carcinogens, or a
hazard quotient of 1 for noncarcinogens. In making this comparison, all concentrations that were
above the upper limit carcinogenic risk range or above the noncarcarcinogenic hazard quotient of 1
was deemed no longer protective. Based on this criteria, the concentrations established for the
following compounds were deemed no longer protective: Toluene; Barium; Antimony; and
Thallium. Consequently, the Consent Decree concentrations established for these compounds,
should be revised to incorporate the current standards. In addition, for the compounds that did not
have established standards during the issuance of the Consent Decree (i.e., Naphthalene &
Pentachlorophenol), the current standards should also be incorporated.
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Comparing the last two years of groundwater data to the current standards indicates that
Pentachlorophenol was detected in Wells DM-8D (upgradient) and DM-3P on January 1998 that
exceeded the current MCL (1.0 ug/l). Review of the January 1999 data indicated that
Pentachlorophenol was not detected in Well DM-8D, however, SVOC data was not available for
Well DM-3P. Consequently, the presence or absence of Pentachlorophenol could not be
confirmed for this well. No other SVOCs were detected in any of the wells that exceeded
respective standards. Because, the concentration of Pentachlorophenol was not determined in
Well DM-3P for the 1999 data, the site would not have been in compliance with the current
standard for this compound until follow-up data can be evaluated. Other compounds detected in
groundwater wells that exceeded the current standard were detected only once, or were detected in
upgradient wells, as further detailed in the Groundwater Data review section of this report (Section
6.4.1). Consequently, groundwater concentrations of these other compounds are in compliance
with the current standards.

Air Emissions

•  Methane Extraction System Emissions - The control of landfill gases at the site are

performed by use of active gas extraction systems that draws the gases to extraction wells
that are connected to flare stations that flashes the gases prior to discharge into the
atmosphere. Separate gas extraction systems have been provided for each landfill cell. The
flare system has been, and currently operates under an air permit issued by the Maricopa
County Environmental Services Department (MCESD) Air pollution Control. This permit
(See Appendix F) provides general conditions on the operation of the flare systems as well
as specific emissions allowances for Particulates (TSP), Particulates smaller than 10
Microns (PM10), VOCs, Non-precursor Organic Compounds, Sulfur Oxides (SOx), Carbon
Monoxide, and Nitrogen Oxides (Nox), which is applicable to the operation of the flare
systems. The emission allowances provide daily and annual emission limits, based on flare
system performance information and data supplied during the submittal of the application.
Review of annual emissions inventories for 1997 and 1998 shows that the both flare
system are in compliance with permit emission limits. The 1999 inventory was not
available for review, because Maricopa County had not yet requested the submittal of this
report. It is recommended that once the 1999 inventory becomes available it should be
reviewed for compliance.
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• Landfill CAP Emissions - The established ARAR in the RAP addressing landfill CAP

emissions were addressed in the RCRA Proposed Rule on Methane Emissions for Landfills
(1988). In this proposed rule, upper methane limits were established for facility structures
and landfill boundaries at 1.25 and 5 percent by volume, respectively. The current standard
limiting methane emissions are addressed in 40 CFR 258.23(a), which deals with explosive
gas control of municipal solid waste municipal landfills (MSWLF). Because this
requirements applies to MSWLFs that receive waste after October 9, 1991, it would not
have been applicable to the site. However, this regulation would have been considered
relevant and appropriate. The current standard specifies that the concentrations of methane
gas generated by the landfill must not exceed 25 % of the lower explosive limit (LEL) in
facility structures (1.25 percent by volume) and the LEL (5 percent by volume) at the
landfill boundary, which are the same ARAR limits established in the RAP. Review of the
methane data with the current standard, indicates that certain probes have consistently
exceeded the established and current methane boundary limit. These exceedences are
further detailed in the Methane Data review section of this report (Section 6.4.2).

Other current standards that address emissions from landfills are found in both the MCESD
and ADEQ final rules regarding control of air contaminants from MSWLFs (Rule 321 for
MCESD and R18-2-731 for ADEQ). Essentially both sets of rules contains the same
requirements. Therefore, this document references MCESD Rule 321, since this agency
regulates air permitting authority in Maricopa County with ADEQ’s authorization. The
purpose of this rule is to limit landfill CAP emissions of nonmethane organic compounds
(NMOC) from municipal landfills for which construction commenced prior to May 30,
1991, and which has accepted waste at any time since November 8, 1997. The rule adopted
EPA’s standard of performance for MSWLFs addressed in 40 CFR 60, Subpart WWW,
excluding 40 CFR 60.750, with amendments to: the collection and control system design
plan (40 CFR 60.752(b)(2)(i)); design capacity report (40 CFR 60.757(a)); and NMOC
Emission Rate Report (40 CFR 60.757(b)). Based on the date that the landfill was in
operation (i.e., wastes were not placed in the landfill after 1980), and because the landfill
was not classified as a MSWLF, Rule 321 would not have been applicable for the site.
However, because NMOC emissions could be a potential protectiveness issue at the
landfill, Rule 321 would have been relevant or appropriate for
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the site. In general, 40 CFR 60 Subpart WWW states that the requirements are not

applicable for closed landfills if all of the following three criteria are met: after closure no
additional waste is placed in the landfill; the collection and control system must have been
in operation for a minimum of 15 years; and the calculated NMOC gas produced by the
landfill is less than 50 megagrams per year. Of particular interest is that, if the NMOC is
greater than 50 megagrams per year, the operation of the gas collection and control system
(40 CFR 60.753(d)) must be performed such that methane concentration is less than 500
ppm above background at the surface of the landfill. Because this current standard provides
protectiveness issues not previously addressed in the ROD/LOD, the determination of the
landfill’s NMOC emission rates should be incorporated as an ARAR in the Consent
Decree. Testing for NMOC should be conducted at the Site following the test methods and
procedures specified in 40 CFR 60.754, which should be reported to ADEQ. After the
NMOC results have been received, ADEQ can determine if other sections of this standard
needs to be incorporated as an ARAR.

• Ambient Air Quality Standards - The RAP identified EPA’s ambient air quality standard,

which was determined to be directly applicable to the Site. However, standards were not
developed for the constituents under consideration at the landfill (i.e., VOCS).
Consequently, no ARARs were identified which applied specifically to the VOCs which
were detected in gas emissions from the landfill. In current standards both the MCESD and
ADEQ have final rules regarding ambient air quality standards and area classifications (Rule
510 for MCESD and Title 18, Chapter 2, Article 2 for ADEQ). However, because both sets
of rules do not include VOCs, they would not be directly applicable to the landfill
emissions at the Site. The Arizona Ambient Air Quality Guidelines (AAAQG), which was
updated in 1992, does list threshold concentrations for compounds including certain VOCs.
These threshold concentrations are presented as 1-hour, 24-hour, or annual averages for a
given compound (Table 4).

Because the AAAQGs for VOCs, were not available during the signing of the ROD, no
ambient air protective ARARs were established for the landfill VOC emissions at the site.
ADEQ, EPA, and ESE will determine if the AAAQGSs meet the appropriate risk-based
exposure criteria. If so, the ADEQ will incorporate the current AAAQGs for VOCs within
the Consent Decree as an ARAR for the Site.
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Ambient air monitoring and reporting was conducted at the site in December 1998 and June

1999 for VOCs. However, ADEQ and EPA determined that, due to limitations in the
frequency and duration of sampling and the statistical methods used to estimate annual
average differential concentrations, the monitoring data is insufficient for determining
whether or not AAAQGs are being met. Consequently, a more comprehensive ambient air
monitoring program should be implemented. A draft Phase II Ambient Air Monitoring
Sampling Plan for the site has been submitted to ADEQ. A determination has been made
that the information that will be produced following the plan’s procedures would yield data
of sufficient quantity and quality to determine whether or not the AAAQGSs are being met,
and can be used to evaluate the health risks attributable to the landfill. ADEQ has provided
conditional approval of the sampling plan. Consequently, the protectiveness and compliance
of landfill emissions with the AAAQGSs cannot be determined by ADEQ and EPA until this
data becomes available for review.

6.3.1.2 Action Specific Standards

The current action-specific standards discussed in the following sections are summarized in Table
5. Comparison of the ARARs established for the site during the signing of the ROD to current
standards are presented in Table 6.

Landfill Cap

Although no action-specific ARARs were identified for the landfill CAP design, during the signing
of the ROD, the RAP and Consent Decree did provide some specifications on the CAP design as
follows:

• The single-layer cap section will consist of at least one foot of existing soil and three feet
of compacted soil.

• The compacted soil of the cap will have a permeability of less than 1 x 10-4 centimeters per
second.

• The cap will have a surface slope of two percent to direct surface water toward the
perimeter of the site and away from the landfill.

Review of the landfill cap Remedial Action (RA) Completion Report, indicates that the 19th Ave.
Landfill soil cap complies with all of the above established ARARs.
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In current standards, 40 CFR 258.60(a) provides specification on final covers of a MSWLF, which
would have been relevant and appropriate to the 19th Ave. Landfill cap. Specifically in 40 CFR
258.60(a), the final cover must be designed and constructed to:

• have a permeability of less than or equal to 1 x 10-5 cm/sec;

• minimize infiltration through the closed MSWLF by the use of an infiltration layer that
contains a minimum of 18-inches of earthen material; and

• minimize erosion of the final cover by the use of an erosion layer that contains a minimum
6-inches of earthen material that is capable of sustaining native plant growth.

Review of the landfill cap RA Completion Report, indicates that the 19th Ave. Landfill soil cap
complies with all of the above current standards (Table 5).

Other current action-specific standards for landfill post-closure operations are addressed in 40
CFR 258.61(a), which provides post-closure requirements for a closed MSWLF that would have
also been relevant and appropriate to the 19th Ave. Landfill. Specifically in 40 CFR 258.61(a), it
states that post-closure care must be conducted for 30 years except as provided by the Director of
ADEQ, who is authorized to increase or decrease the post-closure care period. Post-closure care
must consist of the following activities:

• maintaining the integrity and effectiveness of the final cover;
• maintaining and operating the leachate collection system in accordance with requirements

of 40 CFR 258.40, if applicable;
• groundwater monitoring in accordance with requirements of 40 CFR 258 Subpart E and

maintaining groundwater monitoring system; and
• maintaining and operating the gas monitoring system in accordance with the requirements

of 40 CFR 258.23.

Review of the landfill cap O&M Manual and the Consent Decree, indicates that the landfill O&M
program complies with all of the above post-closure current ARARs (Table 5). However, no
timeframe has been specified for O&M period in the Consent Decree. The establishment of a
post-closure timeframe within an amended Consent Decree, should be at the discretion of ADEQ
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Active Gas Monitoring/Recovery System

The established action-specific ARAR that addressed the design, operation, and monitoring of the
active gas recovery system is addressed in the Consent Decree, that required an air permit be
obtained from the MCESD Air pollution Control. Conditions on the operation of the active gas
recovery flare systems, are summarized in “Specific Condition #21"  of the permit #95-0352 (See
Appendix F). The current standards for air permitting remains unchanged, and both flare systems
are in compliance with the permit conditions. No other action-specific ARARs were addressed in
the RAP for the design, operation, and monitoring of the active gas collection system.

Current action-specific standards that would have applied to a newly designed active gas
monitoring/recovery systems are addressed in 40 CFR 258.61(a) and 40 CFR 258.23. As
previously mentioned, 40 CFR 258.61(a) requires that a closed landfill maintain and operate a gas
monitoring system in accordance with the requirements of 40 CFR 258.23 to ensure that the
concentrations of methane gas generated by the landfill do not exceed appropriate limits in facility
structures and the facility boundary (40 CFR 258.23(a)). In addition, 40 CFR 258.23(b) requires
the implementation of the following routine methane monitoring program:

• the type and frequency of monitoring must be determined based on soil conditions,
hydrogeologic conditions, hydraulic conditions, and location of facility structures and
boundaries; and

• the minimum frequency of monitoring shall be quarterly.

ESE’s review of the existing methane monitoring program currently implemented at the landfill,
has concluded that the gas monitoring activities, which are conducted at the site on a monthly
basis, complies with the current standards.

Other current action-specific standards that may have applied to a newly designed active gas
monitoring/recovery systems are addressed in the MCESD Rule 321 regarding control of air
contaminants from MSWLFs. As previously stated in Section 6.3.1.1, the purpose of this rule is to
limit emissions of nonmethane organic compounds (NMOC) from municipal landfills by adopting
EPA’s standard of performance for MSWLFs addressed in 40 CFR 60, Subpart WWW, excluding
40 CFR 60.750. This set of regulations provides design, operating, and monitoring guidelines for a
landfill gas collection and control systems if NMOC exceeds 50 megagrams per
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year. The design specifications for the active gas collection and control system are provided in 40
CFR 60.752(b)(2) and 60.759. The flare control system design and operation specifications are
provided in 40 CFR 60.18. The operating standards for the active gas collection and control
system are provided in 40 CFR 60.753. The monitoring guidelines for the gas collection and
control system are provided in 40 CFR 60.756.

Because the NMOC concentration of the 19th Ave Landfill is currently unknown, no evaluation
was conducted to determine if the existing gas collection/control system complied with current
standards. Once NMOC concentrations are determined, if the value is greater than 50 megagrams
per year, the existing landfill gas collection and control system at cells A and A-1 should be
evaluated to determine if current standards have been met or need to be met.

Pretreatment of Condensate

As previously stated in Section 6.3.1.1, during operation of the gas collection system, condensate
is generated that is collected into storage tanks located at each flare station, which is eventually
discharged into the City of Phoenix Sanitary Sewer System. Although no established ARARs were
identified in the RAP or ROD concerning pretreatment of condensate prior to discharge,
agreements had been established with the COP POTW that addressed pretreatment requirements
for the condensate. The City of Phoenix pretreatment effluent limitations addressed in the
Phoenix City Code, Chapter 28, Articles II and VI applies to the discharge of the condensate. If
pretreatment effluent limitations are not met, treatment of the condensate water to meet
limitations prior to discharge, is required.

Review of the condensate discharge agreement and analytical data indicated that the site was
required to adjust pH prior to discharge of the condensate, if pH was outside of the range of 5.0 to
10..5 standard units. Site inspection activities confirmed that pH adjustments were being
performed in the storage tanks and discharge limits were being met.

Storm Water Management and Discharge

The storm water discharge from a landfill is defined as a storm water discharge associated with
industrial activities that will require a NPDES permit in accordance with 40 CFR 122.26. Review
of this regulation does not provided an “industrial activities” exemption of storm water discharges
from a capped landfill. Consequently, a specific permit may be required for the storm water
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discharge from the site because, like the air emissions permit, storm water discharges to the Salt
River has the potential to leave the facility boundary, which does not fall into the permitting
exemption category under CERCLA Superfund Sites. The storm water discharge from the landfill
is currently, not permitted. Consequently, ADEQ and EPA should make a determination on the
applicability of storm water discharges from capped landfills requiring an NPDES discharge
permit.

Because the COP already has a group NPDES storm water discharge permit for other landfills,
should a permit be required for this site, a permit modification request should be submitted to
ADEQ and EPA  to include the 19th Ave. Landfill as a permitted discharge. This permit
modification submittal must be accompanied with a site specific Storm Water Pollution
Prevention Plan (SWPPP) for the facility. The SWPPP insures appropriate practices are being
conducted to minimize pollutant from coming into contact with storm water discharges, and to
eliminate discharge of non-storm water.

Groundwater Monitoring Program

The Consent Decree provides requirements in conducting the groundwater monitoring program at
the Site. The established monitoring program is a network of upgradient and downgradient wells
used to monitoring the shallow and deeper aquifers within the boundary of the landfill cells.
Groundwater monitoring is conducted on a quarterly basis, the results of which are provided in a
quarterly report submitted to ADEQ. A contingency plan was developed to address necessary
actions to undertake should threshold levels be exceeded. The following conditions triggers the
contingency plan in any downgradient well:

• The average of three (3) consecutive quarterly samples of a constituent in a well exceeds

the threshold level; and
• A follow-up groundwater sample confirms that the exceedance condition has occurred.

In current standards, the requirements in 40 CFR 258 Subpart E, provides groundwater monitoring
and corrective action requirements for MSWLF, which would have been relevant and appropriate
to the 19th Ave. Landfill. In general, Subpart E contains specific guidelines and requirements that
address:
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• the groundwater monitoring system;

• the groundwater sampling and analysis requirements;
• the detection monitoring program;

• the assessment monitoring program;
• the assessment of corrective measures;

• the selection of remedy; and
• the implementation of corrective action.

ESE’s review of the existing monitoring program implemented at the Site has verified that the
existing program complies with both the established ARARs and current standards (Table 5). In
addition, because the establish monitoring program at the site is more stringent than the current
standard, this standard does not need to be incorporated as an ARAR for the site.

6.3.1.3 Location-Specific Standards

The current location-specific standards discussed in the following sections are summarized in
Table 7. Comparison of the ARARs established for the site during the signing of the ROD to
current standards are presented in Table 8.

As previously discussed in Section 6.3.1.1, the “Designation of Protected used for the Salt River
(A.A.C. R9-21-206)” was identified as the ARAR for potential surface water discharge from the
landfill to the Salt River. This ARAR can also be classified as a location-specific ARAR because
the designated protected uses depends of the location of the landfill in relation to the Salt River.
The regulations provide protection for both actual and future uses. However, there was no actual
use of surface water during that timeframe because the river was dry. The current standard for
designation of protected use of surface water is addressed in A.A.C Title 18, Chapter 11, Article 1,
which applies to the Salt River, from the I-10 bridge to the 23rd Avenue wastewater treatment
plant outfall. The designated use for this area of the river is A&Ww, PBC, and FC ( R18-11-104).
Because the Salt River in the area is generally dry, the landfill site is currently in compliance with
the current standard. However, should future redevelopment of the Salt River establish continuous
flow (i.e., Rio Salado Project), the current standard should be compared to the established ARAR
to determine if it is still protective.

The Consent Decree also identified the requirements for protection against a 100-year flood
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event, by requiring a levee and bank protection system to provide containment of the refuse and
protection of the landfill from inundation during a flood event. This also required that the
protection system maintain a conveyance capacity of the Salt River for the 100-year flood event as
delineated by the Federal Emergency Management Act (FEMA). All plans and specification for the
design and installation of the protection/conveyance system were required to be reviewed and
approved by the Maricopa County Flood Control District, with appropriate notices issued in
accordance with A.R.S 48-3610. Current standards regarding landfill protection against 100-year
flood events have not changed from the requirements identified in the Consent Decree. Other
current standards addressing landfill protection against flood events were found in 40 CFR 258.11,
which would have been relevant and appropriate to the site. Generally this regulation requires that
landfills located in 100-year floodplains must be appropriately designed to prevent washout of
waste, which addresses the same requirements as those in the Consent Decree. Consequently, no
modification of the established requirements for the protection against a 100 year flood event is
necessary. ESE’s review of the RA Completion Report, as verified by the site inspection,
determined that appropriate bank and levee protection systems have been installed, and the
conveyance system capacity within the Salt Rive is adequate to manage a 100-year flood event.
Consequently, the landfill is compliance with the current standards.

The RAP summarize the results of an exposure assessment completed for various species of
plants and animals at the Site, which concluded that there was no risk to these species, based on the
site condition at that time. Current standards or guidelines for evaluating and conducting formal
ecological risk assessments and screenings are addressed in a variety of guidance documents, as
follows:

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (USEPA, 1997);

• Guidelines for Ecological Risk Assessment (USEPA, 1998);
• Guide for Screening Level Ecological Assessments (Suter, 1995);

• Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory Reference
(USEPA, 1989); and

• Risk Assessment Guidance for Superfund, Volume II: Environmental Evaluation Manual
(USEPA, 1989).
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A formal screening-level ecological risk assessment utilize currently available information and
data regarding ecological constituents of potential concern (ecoCOPCs), ecotox, and ecology to
estimate the potential for undesirable ecological effects and to provide a means of determining if
a more detailed ecological risk assessment is required. In addition, the ecological screening would
also identify if any other location-specific standards are applicable to the landfill site.

The decision to conduct a formal ecological screening or risk assessment for the Site would
depend on how much current site conditions differ from previous site conditions. Because, current
site conditions have not changed, conducting a formal ecological risk screening/assessment is not
necessary. However, with the implementation of the Rio Salado project (See Interview Section),
which could revitalize the dry Salt River bed adjacent to and upstream of the Site with vegetation, a
low flow perennial stream, and multi-use trails, significant changes to site conditions could occur.
Consequently, conducting a formal ecological risk screening/assessment may be applicable at that
time. In addition, with the implementation of the Rio Salado project other-location specific
standards may also become applicable (i.e., Wetlands Mitigation (40 CFR 268.12 and 33 CFR
320-328)).

Currently, the Site is in compliance with all established location-specific ARARs and current
standards.

6.3.2 Evaluation of Toxicity Values
The toxicity values of the baseline risk assessment conducted during the RI/FS (1988) were
confirmed by detailed analysis, presented in Table 9. The chemicals of concern (COCs), listed as
indicator chemicals for soil and groundwater from Tables L.2, L.3, and L.4 in the baseline risk
assessment, were surveyed for current toxicity values that are different than those used in the risk
assessment. The confirmation of the toxicity values by comparison of previous and current values
is the subject of Table 9. Analysis of toxicity value changes for impact on the risk assessment and
associated decision making is also listed for each chemical in the table.

The result of the analysis, including COCs with previously limited toxicological data, is a finding
of no-significant-impact on the risk assessment results for human health. The additional
contributions to risk/hazard for the changes in the toxicity values and for the new toxicity values
were found to be de minimis and are described in detail in Table 9. These results are based on the 
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acceptability of pathways chosen for the conceptual model of human exposure associated with the
site.

6.3.3 Confirmation of Risk Assessment Methodology
The 1988 risk assessment methodology used was based on Superfund Public Health Evaluation
Manual (EPA, 1986). Current methodology for risk assessment is based on the risk assessment
paradigm of the National Research Council (NRC, 1983) as incorporated in Risk Assessment
Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A) (EPA, 1989) and
confirmed in the NRC report, Science and Judgment in Risk Assessment (NRC, 1994). Since the
1986 guidance is also based on the NRC paradigm, the risk assessment for the site is applicable
today, and the results are compatible with those using the newer guidance.

A material difference between the methodology of the 1988 risk assessment and current practice
is the evaluation of ecological receptors. The 1988 risk assessment specifies several native
species of plants and animals, including various species of birds associated with the site.
Jackrabbits and burrowing owls were cited as living on the landfill. Although site inspection has
revealed no problems with burrowing animal at the site, there could be a need for future risk
management measures to protect these Species of Concern if changes in surrounding land use
attracts these species to the Site. The response to this potential occurrence would be to perform
an ecological survey in the future for all biota on the site (See Section 6.3.1.3).

6.3.4 Inconsistencies in the Risk Assessment

The following bullet items specify inconsistencies in the 1988 risk assessment report with current
requirements, but have de minimis impact on risk-based decision making.

•  In Section 7.1.2, page 7-2 (1988 Risk Assessment), no complete exposure pathway was

found for “...use of well water for irrigation purposes...”. Perhaps it was intended to read
no ingestion of well water used for irrigation purposes. In the next paragraph of that
section, a complete pathway was specified for “...consumption of foodstuffs grown using
ground water for irrigation purposes.” Also, where irrigation piping is laid for crop
irrigation, there are usually workers who might be exposed by inhalation of spray irrigation
or dermal contact with groundwater brought to the surface. Given the low magnitude of the
risk/hazard presented in the risk assessment and the usual relative
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magnitude of exposure by spray irrigation or dermal contact, it is not likely that these other

potential pathways would significantly affect risk-based decision making. Of course,
additional description of the likelihood that workers may or may not be on the site could
preclude the speculation about worker exposure.

 • In Section 7.1.2, page 7-2 (1988 Risk Assessment), a complete exposure pathway is cited

for methane gas. Other than asphyxiation by exposure to high concentrations that displace
oxygen, methane is not noted for toxic effects consistent with a risk assessment. Rather,
methane is cause for safety concern as was described, correctly, elsewhere in the report. In
addition, the presence of NMOC may provide an exposure pathway not previously
identified in the 1988 Risk Assessment. Once the NMOC is determined and applicable
ambient air quality data becomes available, should these results indicate potential toxic
effects, the risk assessment should be revised to address this potential exposure pathway.

 • In addition to the description of Section 7.1.2, page 7-2 (1988 Risk Assessment), a
conceptual site model (CSM) should have been prepared and included in the risk
assessment. The first EPA guidance for preparing a CSM appeared in (EPA, 1988) which
was cited in the risk assessment. More recent EPA guidance (EPA, 1996a, b) more fully
describes the central role of the CSM and the requirement to begin the risk assessment
with the preparation of the CSM. The CSM provides an important visual tool for the
inclusion/exclusion of exposure pathways in the risk assessment.

 • On page 7-15, paragraph 2 (1988 Risk Assessment), it is cited that the methane

collection system could go down and that this presents an explosion potential. Nothing is
mentioned in the risk assessment about addressing this more immediate safety problem in a
contingency plan or risk management plan, which the Site’s O&M Plan does address. Site
inspection has verified that notification alarms have been installed at each system.
However, automatic backup systems have not been installed and the flare system at each
cell is prone to being shut-down for long periods of time (See Section 6.2).

6.4 DATA REVIEW
As part of this five-year review, groundwater and methane monitoring data from 4th quarter 1997
to 4th quarter 1999 were reviewed. The results of this review is presented in the following
sections.
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6.4.1 Groundwater Data

The quarterly groundwater monitoring program that is conducted by the COP includes a network of
wells used to monitoring shallow and deeper aquifers upgradient, downgradient, and cross-gradient
to the site. The identification of all groundwater wells used in the monitoring program is provided
in Table 10. The location of these wells are provided in Figure 3. Samples collected from the
network of wells are analyzed for VOCs, Metals, General Chemistry Parameters (e.g., pH,
Nitrate), and radionuclides (i.e., Gross Alph, Gross Beta) on a quarterly basis as required in the
Consent Decree. In addition, collected groundwater samples are also analyzed for semi-volatiles
organic compounds (SVOCs) and organochlorine pesticides on an annual basis. In terms
of the groundwater sample results, comparison of the maximum concentrations of the major
contaminants found during pre and post implementation of the RA, and in 1999, are summarized
in Table 11. As shown in Table 11, some of the compounds initially detected prior to issuance of
the RAP (i.e., Arsenic, Mercury, Carbon Tetrachloride, Vinyl Chloride, Gross Alpha, and Gross
Beta), have either not been detected or detected in concentrations lower than the MCLs in post
remedial (1997) and current (1999) data. In addition Appendix G presents graphic depictions of
the major contamination concentrations over the last two years for appropriate wells. The
following presents the results of quarterly groundwater data reviewed from 4th Quarter 1997 to
4th Quarter 1999.

Review of the groundwater data for metals indicates that, all appropriate metal compound
concentrations have been generally below the established threshold standards and current AWQSs,
except for Thallium, and Nickel. On July 1999 Thallium was detected in Well I-4 (See Appendix
G1) at a concentration greater than two times the threshold standard (0.005 mg/l). However,
because the average Thallium concentration during this timeframe in Well I-4 did not exceed the
threshold value, no addition action was taken and the Contingency Plan was not triggered. No other
wells exceed the threshold standard for Thallium during the last two years. However, when
comparing the groundwater data to the current MCL for Thalliurn (0.002 mg/l), the average
concentration of three rounds of sampling in Well I-4 during the sample timeframe specified
above would have exceeded the MCL and could have potentially triggered the Contingency Plan. In
addition, Well I-6 would have exceeded the current standard for Thallium on July 1998. However,
because the average Thallium concentration for this and two consecutive rounds of sampling would
have been below the current MCL, no follow-up action would have been required. The 4th quarter
1999 sampling results showed that Thallium concentrations are



Five Year Review Report (Final - 09/18/00)
Five-Year Review, 19th Avenue Landfill, Phoenix, Arizona Arizona Department of Environment Quality

File...JSK\AZWQARF\19THAVE\FIVEYR.RPT 45 Environmental Science & Engineering, Inc.

below the MCL in all of the wells, including Wells I-4 and I-6. In addition, the results of the 1st
and 2nd quarter 2000 sampling (not part of the original data review timeframe) have shown
Thallium concentration below the current MCL in all of the wells, including Wells I-4 and I-6. In
July 1999 Nickel was detected at a concentration greater than six times the threshold standard (0.1
mg/l) in Well I-4 (See Appendix G2). There is no current MCL for Nickel, because it was
remanded by EPA on June 29, 1995. However, the PRG for Nickel that is considered protective of
human health and the environment (i.e., 0.73 mg/l) is higher than the threshold standard. During the
same timeframe, Nickel was also detected in Well I-3 at a concentration that just exceeded the
threshold standard. Because the average Nickel concentration of the July 1999 and two additional
consecutive rounds of sampling exceeded the threshold standard in Well I-4, a confirmation
sample was collected by COP. The results of the confirmation sample did not confirm the
exceedance of Nickel in Well I-4, and the Contingency Plan was not implemented. No additional
confirmation sampling for Nickel was performed in Well I-3, because subsequent sampling rounds
showed Nickel below the threshold standard. Currently, Nickel concentrations in Wells I-3 and
I-4, and all of the other wells have been below the threshold standard.

Review of the of VOC groundwater results indicates that over the last two years the concentration
of 1,1-Dichloroethene (1,1-DCE) has consistently exceed the threshold standard (7 ug/l) and
current AWQSs (which is the same) in Wells DM-5S/D, DM-8S/D, DM-3I, DM-6, and DM-7D
(Appendix G3). Normally the Contingency Plan would have been triggered, however, because 1,1
-DCE was consistently detected in upgradient wells (i.e., Well DM-5S/D and DM-8S/D), COP
made a demonstration that the concentration of 1,1-DCE was coming from an off-site source
upgradient to the site. This demonstration was accepted by both ADEQ and EPA. The last round of
samples collected in October 1999, showed 1,1-DCE concentrations above the AWQS in Wells
DM-8S (upgradient) and DM-3I, which still demonstrates that an off-site upgradient source is
continuing to contribute to the elevated 1,1-DCE concentrations at the Site. No other VOCs were
detected in any of the wells that exceeded the appropriate threshold standards and/or current
AWQSs.

Review of the general chemistry parameters groundwater results indicates that over the last two
years the concentration of Nitrate has exceeded the threshold standard (10 mg/l) and current
AWQS (which is the same) in Wells DM-5D. Because Well DM-5D is an upgradient well, the
Nitrate concentration, may be naturally occurring or influenced by an off-site upgradient source.
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Consequently, no additional action is necessary to address the Nitrate in Well DM-5D. The last
round of samples collected in October 1999, showed Nitrate concentrations below the AWQS in
all wells, including DM-5D.

Review of the radionuclides groundwater results indicates that Gross Alpha was detected in Wells
DM-5S (upgradient) and DM-6, on January 1998 and July 1998, respectively, which exceeded the
threshold standard (15 pCi/l) and current AWQS (which is the same) by a small order of
magnitude. Because subsequent sample results for Gross Alpha in Wells DM-5S and DM-6 were
well below the AWQS, no further action was necessary. Gross Alpha was not detected in any other
wells that exceeded the AWQS. In addition, no other radionuclides have been detected in any of
the wells that exceeded their respective AWQSs or MCLs.

Review of the annual groundwater data for SVOCs and Organochlorine Pesticides indicated that no
pesticides were detected in the collected groundwater samples, and only Pentachlorophenol was
detected in Wells DM-8D (upgradient) and DM-3P on January 1998 that exceeded the current
MCL (1.0 ug/l). Review of the January 1999 data indicated that Pentachlorophenol was not
detected in Well DM-8D, however, SVOC data was not available for Well DM-3P. Consequently,
the presence or absence of Pentachlorophenol could not be confirmed for this well. No other
SVOCs were detected in any of the wells that exceeded respective standards. As a follow-up action
to the above findings, during the next round of quarterly sampling, SVOCs analysis must be
performed for Well DM-3P. Once this data becomes available, the results of Pentachlorophenol
in Well DM-3P must be compared with previous data to determine if further action is warranted.
In addition, during the review of the data, ESE noted that the detection limit for Pentachlorophenol
(i.e., 5 ug/l) was higher than the threshold standard. Consequently, it is required that prior to
subsequent rounds of sampling for SVOCs, the analytical laboratory must be consulted to see if
the detected limit can be lowered for this compound.

Comparison of groundwater elevation measurement taken at December 1987, October 1997, and
October 1999 (See Table 12), indicates a general decrease in the groundwater in the range of 15 to
25 feet. However, the groundwater flow direction has remained relatively steady to the northwest.

A cursory review of the COP’s QAPP has shown that the plan will need an amendment if the COP
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wishes to reduce the QA/QC field sampling frequency from 20% to 10%.

Based on the groundwater monitoring data, when comparing the results with established threshold
concentrations, the implemented remedies protecting groundwater beneath the site appears to be
functioning appropriately and is protective of human health and environment. However, when
comparing the data with current standards, a definitive conclusion on the protectiveness of the
remedies cannot be made. After ADEQ incorporates applicable current standards that are more
protective in the Consent Decree, groundwater data for Pentachlorophenol in Well DM-3P must
be evaluated to ensure that the Contingency Plan will not be triggered. In addition, prior to any
subsequent sampling event, the analytical laboratory must be contacted to establish appropriate
action to reduce the detection limit of Pentachlorophenol below the MCL.

6.4.2 Methane Data

The monthly methane monitoring program that is conducted by the COP includes a network of
shallow and deep probes that is grouped by the section of the facility boundary that they monitor,
as follows:

• probes in Group A monitors western boundary of Cell A;
• probes in Group B monitors the northern and eastern boundary of Cell A;

• probes in Group D monitors the entire boundary of Cell A-1, except for the northern
boundary; and

• probes in Group SR, which are install in or within the side bank of the Salt River monitors
the southern boundary (SR-1 to SR-6) of Cell A, the northern boundary of Cell A-1 (SR-7
and SR-8), and the southern facility boundary (SR-9 to SR-13).

The identification and depths of all probes used during the methane monitoring program is
provided in Table 13. The locations of these probes are provided in Figure 4. The methane
concentrations found during pre and post RA construction activities, and during the last round of
sampling in 1999 are summarized in Table 14. The last round of methane data collected in 1999
was not available for some of the Salt River Probes because storm water flows in Salt River made
sampling the probes impossible. Appendix H presents graphic depictions of the methane
concentrations in appropriate probes that have consistently exceeded the established boundary
limit and, had the highest concentrations within each group (excluding SR) over the last two
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years. As previously stated, the current standard limiting the methane concentration at the facility
boundary has not changed from the established limit of 5%. Review of two years of methane data
up to December 1999, indicates that Probes A-20D in Group A; B-12D, B-14D, and B-15D in
Group B; D-11S and D-11D in Group D; and SR-2, SR-3, and SR-5 in Group SR have consistently
exceeded the established limit. In comparing concentration of methane in applicable probes over a
two year period, no specific pattern could be determined (See Appendix H). Another concern deals
with NMOCs identified during the ARAR review, that may also be present with the migrating
methane. Each of the probes or sets of probes identified above that have methane problems are
addressed in the following paragraphs.

Review of installation data of Probe A-20D in Cell A, revealed that this probe is installed in trash,
which explains the elevated reading of methane. A newly installed probe (A-21S & D) within the
vicinity of Probe A-20D, but outside of the trash and across 19th Avenue, did not detect the
presence of methane above the boundary limit. Although the installation of Probe A-21 provides
indication that methane is not migrating beyond the facility boundary, the vicinity of the new probe
to A-20, does not completely verify that methane (and potentially NMOCs) is not migrating
beyond the landfill boundary.

Review of the installation data of Probes B-12, B-14 and B-15 in Cell A, indicates that all of these
probes are located 150 feet inside the property boundary, and within landfilled trash. Review of the
landfill waste boundary information indicates that placement of alternate probes closer to the
property boundary and outside of the trash does not appear to be possible for this area. In addition,
pressure readings taken within these probes shows negative pressure, which would indicate the
possibility of no potential migration of methane. However, ESE could not make a definitive
conclusion on the migration potential of methane (and potentially NMOCs) beyond the facility
boundary at this location.

Probe D-11 in Cell A-1, is not installed in trash. Consequently, there is a concern that the current
operation of the methane recovery system is not effectively controlling methane at this location.
Based on the location of this probe and surrounding land use, the migration of methane beyond the
facility boundary at this location would not create any potential explosive conditions at this time
(Probe D-11 resides next to an open gravel pit).
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In terms of Probes SR-2, SR-3, and SR-5 in the Salt River, significant high levels of methane have
been consistently detected in these probes. Because there is no access control within facility
boundary of the Salt River channel bottom, there could be some potential methane (and NMOC)
exposure to the public. The risk potential to the exposure of methane is small because there are no
enclosed spaces within the Salt River bottom to create any explosive conditions. The risk potential
of exposure to NMOC is unknown at this time until applicable new data can be evaluated.

Based on these finding, COP must implement temporary short-term measures to insure methane
(and potentially NMOCs) migration (> 5%) does not occur at these probe locations (i.e., A-20, B-
12, B-14, B-15, D-11, SR-2, SR-3, and SR-5). This short term measure, will require the COP to
conduct ambient air measurements during monthly methane monitoring to determine if methane
and NMOC ambient air reading within the boundaries are within applicable limits. Ambient air
readings must first be taken and recorded as close as possible to each probe location and near the
surface of the cap or channel bottom. Ambient air reading should then be collected within the
nearest landfill boundary of each probe. The methane results of the ambient air readings should
be compared to the methane boundary limit (i.e., 5 %), and the NMOC readings (i.e., VOCs)
should be compared to the AAAQGs, and included in the methane reports submitted to ADEQ.
Prior to conducting the ambient air monitoring, COP must submit a proposed sampling plan to
ADEQ for the collection of the ambient air samples, which will describe what methodology will
be used to take these readings. In the long term, COP must enhance the methane recovery
systems to ensure the methane is not allowed to migrate beyond landfill boundaries at both Cells.
During the time of this review, the COP was already aware of this situation and is planning to
conduct an evaluation in the near future of increasing vacuum and flowrates of the methane
recovery system in hopes of reducing methane levels in this area. During this evaluation of the
recovery system, the COP must also consider the use of supplemental fuel (or alternative) to
insure that the recovery system will not be down for significant lengths of time (See Section 6.2).
As part of this evaluation, the COP must submit a draft reevaluation design report of the methane
recovery system to ADEQ for approval, that identifies the proposed modifications that will be
completed for each recovery system.

Based on these findings, a determination on the current short term protectiveness of the methane
recovery system cannot be made until the applicable data (i.e., methane and NMOC ambient air
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data) have been collected by COP, and evaluated by ADEQ. In addition, long term protectiveness
will not be determined until all the recommended actions have been completed.
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7.0   ASSESSMENT

The following conclusions support the determination that the remedy at the 19th Avenue Landfill
is protective of human health and the environment.

1. Is the remedy functioning as intended by the decision documents?

• HASP/Contingency Plan: Both plans are sufficient to control risks, however, in

order to properly implement both plans, they must be physically located at the Site.

• Implementation of Institutional Control: Section XLI of the Consent Decree
entitled “Conveyance of Title” provide institutional control over the site. This
section states, “No conveyance of interest in those portions of the Site on which any
containment system, treatment system, monitoring system or other response actions
are installed or implemented pursuant to this Consent Decree shall be consummated
by the City without provision for continued maintenance of any such system or other
response action. At least sixty (60) days prior to any conveyance, the City shall
notify the State by registered mail of the provisions made for the continued
operation and maintenance of any response actions or system installed or
implemented pursuant to this Consent Decree”.

• Remedial Action Performance: The landfill cover system has been effective in

containing the waste and contaminants, and preventing leaching of contaminants in
the vadose via percolation. However, significant erosion has occurred around the
perimeter of the cells (more in Cell A), which does not effect the integrity of the
cover but should be repaired as soon as possible. Examination of the perimeter
drainage system indicates that the system is functioning properly. However, the top
of the drainage channels showed evidence of minor erosion that has not effected the
Armor Flex or the integrity of the channel, but should be repaired. Excessive
vegetation buildup has occurred at some locations within the perimeter drainage
around Cell A, which does not affect the integrity of the drainage system but can
eventually restrict surface water flow. Ponding/Standing water was noted in the
drainage channel covering the south boundary of Cell A near the southeast
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corner of the Cell, standing water can eventually infiltrate through the bottom of the

channel that is also situated on landfill wastes. Sedimentation had built up around the
drain grates located in the bottom of the drainage channel that runs the length of
15th Avenue in Cell A, which does not affect the integrity of the channel but should
be cleared to prevent sediments from entering the Salt River. Debris buildup on top
of the grate in the southwest sedimentation pond in Cell A could eventually impede
drainage to the Salt River. The drainage conveyance system near the southwest
corner of the Tallow Plant in Cell A has a gap that would allow storm water run-off
from the cap to discharge to the adjacent property. Access roads were in good
condition with the exception of areas where they intercepted surficial erosional
features in both cells and the let down channels in Cell A. Conversations with the
COP has indicated that may of the deficiencies identified above have already been
corrected. However, due to the limited time in the preparation of this report, the
corrected deficiencies could not be confirmed.

Based on review of the groundwater monitoring data, when comparing the results

with established threshold concentrations, the implemented remedies protecting
groundwater beneath the site appears to be functioning appropriately and is
protective of human health and environment. However, when comparing the data with
current standards, a definitive conclusion on the protectiveness of the remedies
cannot be made. After ADEQ incorporates applicable current standards that are
more protective in the Consent Decree, groundwater data for Pentachlorophenol in
Well DM-3P must be evaluated to ensure that the Contingency Plan will not be
triggered.

Assessment of the methane recovery system and monitoring data verified that

Probes A-20D, B-12D, B-14D, and B-15D at Cell A; D-11S and D-11D at Cell A-1;
and SR-2, SR-3, and SR-5 in the Salt River have consistently exceeded the
established limit. Although there is evidence that elevated levels of methane in
probes A-20, B-12, B-14, and B-15 more than likely due to the probes being
installed in trash, no definitive conclusion could be made on the methane migration
beyond the facility boundary. Probe D-11 in Cell A-1, is not installed in trash.
Consequently, there is a concern that the current operation of the methane
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recovery system is not effectively controlling methane at this location. Another

issue may also be present that deals with NMOCs identified during the ARAR
review, that may also be migrating with the methane. The risk potential of exposure
to NMOC is unknown at this time until applicable new data can be evaluated.
Assessment of the flare control systems at both cells has shown that, during the
colder months, both systems frequently shut-down due to lower levels of methane
generated from the landfill. When the system shuts down, it must be manually
restarted by COP personnel, who are only at the site during daytime hours.
Therefore, if system shut down occurs in the evening, it would not be detected until
the next morning. Based on these finding, COP must implement temporary
short-term measures to insure methane (and potentially NMOCs) migration (> 5%)
does not occur at these probe locations (i.e., A-20, B-12, B-14, B-15, D-11, SR-2,
SR-3, and SR-5). This short term measure, will require the COP to conduct ambient
air measurements during monthly methane monitoring to determine if methane and
NMOC ambient air reading within the boundaries are within applicable limits (See
Section 6.4.2). The methane results of the ambient air readings should be compared
to the methane boundary limit (i.e., 5 %), and the NMOC readings (i.e., VOCs)
should be compared to the AAAQGs, and included in the methane reports submitted
to ADEQ. Prior to conducting the ambient air monitoring, COP must submit a
proposed sampling plan to ADEQ for the collection of the ambient air samples,
which will describe what methodology will be used to take these readings. In the
long term, COP must evaluate options to enhance the methane recovery systems to
ensure the methane is not allowed to migrate beyond landfill boundaries at both
Cells. During this evaluation, the COP must also consider the use of supplemental
fuel (or alternative) to insure that the recovery system will not be down for
significant lengths of time (See Section 6.2). As part of this evaluation, the COP
must submit a draft reevaluation design report of the methane recovery system to
ADEQ for approval, that identifies the proposed modifications that will be
completed for each recovery system. Based on these findings, a determination on
the current short term protectiveness of the methane recovery system cannot be
made until the applicable data (i.e., methane and NMOC ambient air data) have been
collected by COP, and evaluated by ADEQ. In addition, long term protectiveness
will not be determined until all the
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recommended actions have been completed.

• System O&M: In general the COP has been performing appropriate O&M activities

according to the Consent Decree, O & M Plan, annual O&M cost incurred, and
quarterly monitoring reports. However, blank and completed inspection and
maintenance logs for the landfill cap system needs to be present at the Site. In
addition, COP needs to begin using appropriate inspection and maintenance logs
presented in the ADEQ approved O&M Manual. At the time of this report, the COP
had already provided the inspection and maintenance logs at the Site. When
reviewing the methane data it was noted that, periodically, data was not available for
certain probes in the Salt River. COP stated that these probes were occasionally not
sampled due to periodic storm water flows in the Salt River, which made it
impossible to sample these probes.

• Cost of O&M Activities: As previously stated, annual O&M costs were in general
about 50% less than the original estimate of $ 1,010,000 (June 1989). These
reduced O&M costs may have been the result of less cap repairs due to little rainfall
occurring during the monitoring periods of this review. In addition, lower O&M
costs could also be the result of implemented remedies not functioning as intended,
however, the COP has indicated that the lower costs may also be the result of the
fact that when the remedy is new, less O & M costs are expended.

• Opportunities for Optimization: Based on review of the groundwater analytical
data (See Section 6.4.1), contaminants have been detected in many of the wells at
concentrations that have exceeded AWQSs, but have not triggered the contingency
plan. In addition, evaluation of the location and depths of all wells has concluded that
the number of wells currently being used is appropriate in monitoring groundwater
quality up-gradient, down-gradient, and cross-gradient to the Site. Although in some
wells contaminates have not exceeded AWQSs (i.e., Wells I-1, I-2R, I-5R, I-8R, and
DM-4), the continued monitoring of these wells are necessary if future changes in
groundwater flow direction should occur. In addition, groundwater monitoring has
been performed for less than 3 years from the time that the cap was installed at the
landfill cells. Consequently, based on
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these findings, no recommendations can be made at this time to eliminate any wells,

any parameters, or reduce the monitoring frequency. However, ESE can recommend
reducing the QA\QC field sampling frequency from 20% to 10%. This will require
an amendment to the QAPP.

• Managing Remedy Effectiveness: Significant erosion around the perimeter of the
cap, if left unattended, can eventually lead to exposure of landfill waste and further
deterioration of the cap. In order maintain the effectiveness of the cap, all eroded
areas must be repaired prior to another storm event in which storm water run-off can
further deteriorate the eroded areas. Exceedence of methane concentrations within
the boundary of the landfill may be early indicators that methane is migrating beyond
the facility boundary. The hazard associated with methane is the potential of creating
explosive conditions should enclosed structures be present in areas of methane gas
migration. However, assessment of surrounding land use indicates that there are no
present site conditions the would potentially create explosive conditions. In addition
to the methane, the presence of NMOCs (e.g., VOC) that is usually contained with
the methane may present an exposure risk if levels exceed applicable risked-based
criteria. The risk potential of exposure to NMOC is unknown at this time until
applicable new data can be evaluated. Based on these finding, the effectiveness of
the methane recovery system must be reevaluated to ensure that methane and
NMOCs are properly controlled within the boundary of the landfill cells. This
reevaluation must examine all areas of the methane recovery system including:
extraction well locations; system vacuum (i.e., pull) capacity; system flow rates; and
flare systems capacities and performance. This evaluation, must also examine
applicable modifications to the flare stations to minimize shut-downs. Once
completed a draft reevaluation design report for the methane recovery systems must
be submitted to ADEQ for approval, that identifies the findings of the reevaluation
and identified proposed modifications that will be completed for each recovery
system. Upon approval of the report, all modifications must be immediately
implemented. Verification of the success of the systems enhancements will come
from subsequent monitoring of landfill perimeter probes. Because the reevaluation
of the methane recovery system is a long term action to improve effectiveness, a
temporary short-term measure needs to be
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implemented to insure methane (and potentially NMOCs) are not migrating beyond

these probe locations (i.e., A-20, B-12, B-14, B-15, D-11, SR-2, SR-3, and SR-5).
This short term measure, will require the COP to conduct ambient air measurements
during monthly methane monitoring to determine if methane and NMOC ambient air
reading within the boundaries are within applicable limits (See Section 6.4.2). The
methane results of the ambient air readings should be compared to the methane
boundary limit (i.e., 5 %) and the NMOC readings (i.e., VOCs) should be compared
to the AAAQGs, and included in the methane reports submitted to ADEQ. Prior to
conducting the ambient air monitoring, COP must submit a proposed sampling plan
to ADEQ for the collection of the ambient air samples, which will describe what
methodology will be used to take these readings. In addition, during the quarterly
groundwater monitoring program COP should closely examine the concentrations
of Nickel, Barium, Thallium, and Pentachlorophenol which have exceeded current
AWQSs in down-gradient wells during previous rounds of sampling.

2. Are the assumptions used at the time of remedy selection still valid?

• Changes to Established ARARs: This five-year review identified Chemical-

Specific Federal and State groundwater, surface water, and air standards that are in
some cases more stringent than established ARARs. For these more stringent
standards, ESE evaluated the established ARAR to determine if it was still protective
of human health and the environment when compared to the current standard. If the
established ARAR was determined to be no longer protective, ESE provided
recommendations to incorporate the current standard as an ARAR. In addition, ESE
also recommended incorporating new standards that were not established for the site
during the signing of the ROD, if these new standards addressed other
protectiveness issues applicable to the remedy. The details of these evaluations are
described in Section 6.3.1.1. In the action-specific standards (Section 6.3.1.2), ESE
identified the need in determining the NMOC concentration at the landfill, in order
to evaluate the need in providing more stringent requirements in the operation of the
methane gas recovery system. In addition, ESE identified non-compliance issue with
storm water discharges at the landfill.
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Storm water run-off from the landfill cells are discharge into the Salt River. Based

on definition of storm water discharges associated with industrial activities, this
discharge is subject to NPDES storm water permitting, which the site currently does
not have. In terms of the location-specific standards (Section 6.3.1.3), no current
standards were identified that needed to be incorporated as an ARAR. However,
should site conditions change (i.e., Rio Salado Project), ESE did identify the need in
conducting future ecological risk screening/assessment.

• Changes in Exposure Pathway: No changes in the site conditions that effect the

exposure pathways were identified as part of the five-year review. However, the
potential presence of NMOC may provide an exposure pathway not previously
identified in the 1988 Risk Assessment. Once the NMOC is determined and
applicable ambient air quality data becomes available, should these results indicate
potential toxic effects, the risk assessment should be revised to address this
potential exposure pathway. In addition, there are future planned changes to the Salt
River that may impact the next five-review, which is called the Rio Salado project.
This project will provide a low-flow perennial stream within the bottom of the Salt
River channel adjacent to the Site, and reestablish native vegetation and wildlife that
once flourished in the Salt River. The project will also provide public access
recreational trails on the upper bank of the Salt River. The future implementation of
the Rio Salado Project may alter initial exposure pathway assumptions in the 1988
Risk Assessment, as well as ecological assumptions based on the potential future
use of the Salt River.

• Changes to Toxicity and Other Contaminant Characteristics: The result of the
toxicity analysis, did identify some changes in the toxicological data. However,
these changes result in no-significant-impact on the risk assessment results for
human health. The additional contributions to risk/hazard for the changes in the
toxicity values and for the new toxicity values were found to be de minimis (Table
9).

• Changes in Risk Assessment Methodologies: A material difference between the

methodology of the baseline risk assessment and current practice is the evaluation
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of ecological receptors. The 1988 risk assessment specifies several native species

of plants and animals, including various species of birds associated with the site.
Jackrabbits and burrowing owls were cited as living on the landfill. Although site
inspection has revealed no problems with burrowing animal at the site, there could
be a need for future risk management measures to protect this owl if changes in
surrounding land use attracts this species to the Site. Should this occur, performance
of an ecological survey may be appropriate in the future (See Section 6.3.1.3). In
addition, some inconsistencies in the baseline risk assessment report were found,
which have de minimis impact on risk-based decision making (See Section 6.3.4).

3. Has any other information come to light that could call into question the
protectiveness of the remedy?

No additional information has come to light that would call into question the protectiveness

of the remedy.
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8.0   DEFICIENCIES

Deficiencies were discovered during the five-year review and are noted in Table 15.

1. Health and safety plan and emergency response plan were not present at the 19th Avenue

Landfill. Other documents not found on-site included blank and completed inspection and
maintenance logs for the landfill cap system, including groundwater monitoring wells.

2. Inspection and maintenance logs presented in the ADEQ approved O&M Manual are not

being used.
3. The loose top soil layer over the 3-feet landfill cap had consolidated in numerous places as

evident by holes extending to no more than one foot vertically.
4. Surficial erosion was evident at several locations along the perimeter of both landfill cells

that ranged in depths of 1 to 3.5 feet, with no exposure of trash.
5. Eroded access perimeter roads were found at the let down channels in Cell A.

6. The top of the perimeter drainage system showed evidence of minor erosion that had not
effected the Armor Flex.

7. Sedimentation has built up around the drain grates located in the bottom of the drainage
channel that runs the length of 15th Avenue in Cell A.

8. Ponding/Standing water was noted in the drainage channel covering the south boundary of
Cell A near the southeast corner of the Cell. In addition, excessive vegetation build-up had
occurred in some sections of the drainage channel in Cell A.

9. A non-controlled storm water off-site discharge location has been identified near

southwest corner of the adjacent Tallow Plant, that could discharge storm water run-off
into the adjoining property.

10. The outlet grate in the southwest sedimentation pond in Cell A is partially block with
vegetation and debris.

11. When comparing the groundwater data to current MCLs, the concentrations of
Pentachlorophenol in Well DM-3P could potentially trigger the Contingency Plan. In
addition the 1999 annual groundwater sampling event that includes analysis of SVOCs and
Organochlorine Pesticides did not these parameters in Well DM-3P.

12. The groundwater SVOC analytical detection limit for Pentachlorophenol is set above the
MCL.

13. Review of the methane control system and monitoring data indicates that the systems
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could be failing to control the methane migration at the landfill boundaries as called for in

the RAP due to the following reasons: the flare systems at both cells are not in continuous
operation; and Probes A-20D, B-12D, B-14D, B-15D, D-11S, D-11D, SR-2, SR-3, and
SR-5, have consistently had elevated methane readings above the boundary limit (5%). The
elevated methane readings in Probes SR-2, SR-3, and SR-5 provides an potentially
explosive concern of methane, and potentially exposure concern of NMOCs to the public.

14. The existing ambient air monitoring program data has been determined to be inadequate by

ADEQ and EPA.
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9.0   FOLLOW-UP ACTIONS AND RECOMMENDATION

Based on the deficiencies found during the five year review (Section 8.0) the following actions
must be taken by COP and/or appropriate parties:

1. The health and safety plan, emergency response plan, and blank and completed inspection
and maintenance logs for the landfill cap system, including groundwater monitoring wells,
must be maintained on-site.

2. Inspection and maintenance logs presented in the ADEQ approved O&M Manual must be
used and maintained in appropriate files.

3. All holes extending 0.5 feet or greater must be filled in.
4. All surficial erosion along the perimeter of both landfill cells must be repaired as soon as

possible, prior to the next heavy rainfall event.
5. The eroded access perimeter road located at the let down channels in Cell A must be

repaired.
6. The erosion at the top of the perimeter drainage channels must be repaired.

7. Sedimentation around the drain grates in the bottom of the drainage channel that runs the
length of 15th Avenue in Cell A must be cleared.

8. The drainage channel where the water is ponding must be cleared to ensure proper drainage
of storm water. In addition, excessive vegetation build-up must be cleared at appropriate
sections of the drainage channel in Cell A.

9. The earthen berm must be extended to the drainage channel so that the non-controlled

storm water off-site discharge location near the southwest corner of the adjacent Tallow
Plant can be eliminated.

10. The blocked outlet grate in the southwest sedimentation pond in Cell A must be cleared of
vegetation and debris.

11. After ADEQ incorporates applicable current standards that are more protective in the
Consent Decree, groundwater data for Pentachlorophenol in Well DM-3P must be
evaluated to ensure that the Contingency Plan will not be triggered. In addition, the next
quarterly sampling event must include analyses of SVOCs and Organochlorine Pesticides in
Well DM-3P.

12. Prior to the next sampling event, the groundwater analytical laboratory must be consulted to
see if the detection limit for Pentachlorophenol can be lowered to, or a close as possible
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to the MCL.

13. In the short-term, the COP must take ambient air measurements during monthly methane
monitoring to determine if methane and NMOC readings within the boundaries are within 
applicable limits at the following probe locations: A-20, B-12, B-14, B-15, D-11, SR-2,
SR-3, and SR-5. Prior to conducting the ambient air monitoring, a proposed sampling plan
for the collection of the ambient air samples must be submitted to ADEQ for approval,
which will describe what methodology will be used to take these readings/samples. In the
long term, COP must enhance the methane recovery systems to ensure the methane is not
allowed to migrate beyond landfill boundaries at both Cells. During this evaluation of the
recovery system, the COP must also consider the use of supplemental fuel (or alternative)
to insure that the recovery system will not be down for significant lengths of time (See
Section 6.2). As part of this evaluation, the COP must submit a draft reevaluation design
report of the methane recovery system to ADEQ for approval, that identifies the proposed
modifications that will be completed for each recovery system.

14. A draft Phase II Ambient Air Monitoring Sampling Plan for the site has been submitted to
ADEQ. A determination has been made that the information that will be produced following
the plan’s procedures would yield data of sufficient quantity and quality to determine
whether or not the AAAQGs are being met, and can be used to evaluate the health risks
attributable to the landfill. ADEQ has provided conditional approval of the sampling plan.
Consequently, once the new data is received it must be determined if this data complies
with the AAAQGs.

In addition to the follow-up actions to correct the above deficiencies, the following actions are
recommended:

1. After completion of future redevelopment plans in the Salt River to establish a perennial

stream (i.e., Rio Salado Project), the current surface water quality standards addressed in
A.A.C. Title 18, Chapter 11, Article 1, should be incorporated as an ARAR (See Section
6.3.1.1) within the Consent Decree.

2. The established groundwater protection standards, which were determined to be no longer

protective (i.e., AWQSs, MCLs, & HBGLs), in the Consent Decree for the following
compounds, should be replaced with current standards :
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• Toluene: Established - 2000 ug/l Current - 1000 ug/l;

• Naphthalene: Not Established Current - 28 ug/l;
• Pentachlorophenol: Not Established Current - 1 ug/l; 

• Barium: Established - 5000 ug/l Current - 2000 ug/l;
• Antimony: Established - 50 ug/l Current - 6 ug/l; and 

• Thallium: Established - 5 ug/l Current - 2 ug/l;

3. ADEQ and EPA should evaluate the need for an NPDES storm water permit for storm water
discharges from the landfill to the Salt River. 

4. Determine the NMOC emission rate from the landfill to determine if SWMLF
performance standards (40 CFR 60 WWW) should apply to the gas collection and flare
systems at the site (See Section 6.3.1.1).

5. If the AAAQGs are determined by EPA and ADEQ to be protective standards of human
health and the environment, they should be incorporated as an ARAR (See Section 6.3.1.1). 

6. Upon determination of NMOC and after determining the ambient air VOC concentrations
emitted from the landfill, should these results indicate potential toxic effects, the 1988
baseline risk assessment should be revised to address this potential exposure pathway. 

7. After completion of future redevelopment plans in the Salt River to establish a perennial

stream (i.e., Rio Salado Project), conducting a formal ecological risk screening/assessment
may be appropriate (See Section 6.3.1.3). In addition, changes to exposure scenarios may
require that the baseline 1998 Risk Assessment be revised.

8. If the COP would like to reduce the QA/QC field sampling frequency, an amendment to the

existing QAPP will be required.

Table 16, provides a summary of the above follow-up and recommended actions.
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10.   PROTECTIVENESS STATEMENTS

A protectiveness statement cannot be made at this time. Additional data regarding methane and
NMOCs in ambient air and groundwater will need to be collected and evaluated to determine if the
landfill is currently protective. An addendum to this five year review determining protectiveness
will be completed within 6 months. Upon completion of all appropriate activities (See Section
9.0) to address deficiencies and recommended actions, ADEQ will reevaluate the site to
determine if the remedies are meeting remedial objectives, and are protective of human health and
the environment. A supplemental report will be issued that will address the results of the
evaluation.
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11.0   NEXT REVIEW

This is a site that requires ongoing statutory five-year reviews. The next review will be completed
within five years after the date ADEQ and EPA approves this report. The approval date of this
report is provided in the “Report Approvals” section, Page iii.
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12.0   OTHER COMMENTS

When conducting the next and subsequent five-year review, the reviewer(s) should pay close
attention to the progress made on the Rio Salado Project, and the potential impact it could have on
this remedy. In addition, if the methane recovery systems have not been modified to control
methane levels at applicable areas of the facility property, future surrounding land use must be
closely examined to identify any modifications that could create explosive conditions from
methane migrating beyond the facility boundary.
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TABLE 1 - CHRONOLOGY OF SITE EVENTS

DATE EVENT

May 1978 Flooding event causes washout of refuse in Cell A and A-1 into the Salt River.

1979 Flooding events causes more washout of refuse into the Salt River.

February 1978 Cease and desist order issued by Arizona Department of Health (ADHS)

September 8, 1983 Placed on Environmental Protection Agency’s (EPA) national priorities list (NPL)

1988 EPA assigns lead oversight authority of the site to ADEQ

1988 City of Phoenix voluntarily completes a remedial investigation/feasibility study (RI/FS)

January 13, 1989 Revised RI/FS report submitted to ADEQ

June 12, 1989 Final draft of remedial action plan (RAP) submitted to ADEQ

September 21, 1989 Letter of determination (LOD) approving the RAP issued by ADEQ

September 29, 1989 Record of Decision (ROD) issued by EPA.

September 23, 1991 Administrative consent order/agreement for recovery of past costs issued by EPA

June 18, 1992 Consent decree & agreement between ADEQ and City of Phoenix entered

August 14,1995 Began construction of remedies

February 25, 1997 ADEQ and EPA conduct final inspection of constructed remedies

June 30, 1997 ADEQ issues written approval of remedial action

September 1997 City of Phoenix completes the draft Remedial Action Completion report.

February 17, 1998 ADEQ completes the Superfund Preliminary Close-Out Report

September 1998 Submittal of final Remedial Action Completion report to ADEQ

September 1998 Submittal of final O&M manual for landfill to ADEQ

October 30, 1998 City submits Ambient Air Monitoring Plan to ADEQ for approval.

November 25, 1998 City submits upgradient assessment of 1,1-DCE in groundwater

February 05, 1999 City submits first ambient air monitoring results report to ADEQ

March 01, 1999 City submits O&M and monitoring program manual to ADEQ for gas extraction system

August 05, 1999 City submits second ambient air monitoring results report to ADEQ

January 13, 2000 ADEQ and ESE begins five-year review
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TABLE 2 - ANNUAL O&M COSTS

Dates Total Cost Rounded to Nearest $100

From To

July 1996 June 1997 The last 4-months were subject to O&M; costs could not be broken out.

July 1997 June 1998 $ 555,600.00

July 1998 June 1999 $ 316,900.00

 Note: Cost data was provided by City of Phoenix in the "Summary of Accumulated Costs,
19th Avenue Landfill - Cost Accumulation" (See Appendix A).

Five Year Review Report
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TABLE 3
SUMMARY OF CURRENT CHEMICAL-SPECIFIC STANDARDS

19th Avenue Landfill - Five Year Review
Phoenix, Arizona

Authority Medium Requirements Requirement Synopsis
Remedy

Compliance w/Current
Standards

Federal
Regulatory
Requirements

Groundwater Federal Safe Drinking Water
Maximum Contaminants
Levels (MCLs) for organic and
inorganic chemicals (40 CFR
141 Subparts B and G.

MCLs have been promulgated for a number of common organic and inorganic
contaminants. These levels regulate the concentrations of contaminants in
public drinking water supplies, and are considered relevant and appropriate for
groundwater aquifers potentially used for drinking water.

No – Pentachlorophenol
and Thallium was detected
in Wells DM-3P and I-4,
respectively that may
trigger Contingency Plan.

EPA Region IX, 1999
Preliminary Remediation 
Goals.

EPA Region IX guidelines establishing concentrations of compounds in soil,
tap water, and air considered to be protective of human health.

Yes

Air Federal Clean Air Act  
Standard of Performance for
Municipal Solid Waste
Landfills (40 CFR 60, Subpart
WWW).

Establishes design and operating standards and reporting requirements for
municipal landfills emitting non-methane organic compounds (NMOCs) equal
to or greater than 50 megagrams per year. Also 40 CFR 60.753(d) limits the
methane concentration at the surface of the landfill to 500 ppm above
background.

Unknown – Compliance
with this standard cannot
be  determined until
NMOC concentration can
be determined.

Federal Solid Waste Disposal
Act Criteria for Municipal 
Solid Waste Landfills (40 CFR
258.23(a))

Limits the level of methane within facility structure is 25 % of the lower
explosive limit (LEL) and the landfill boundary to less than or equal the LEL
(i.e., 5%).

No – Probes A-20D, B- 
12D, B-14D, B-15D, D-11,
SR-2, SR-3, & SR-5 have
exceeded boundary limits.

State, and
Local
Regulatory
Requirements

Groundwater Arizona Aquifer Water 
Quality Standards (AAC Title
18, Chapter 11, Article 4).

Statewide aquifer protection standards for organic and inorganic compounds,
established for drinking water protective usage. Many of the compound
concentrations are comparable to the Federal MCLs. 

Not Applicable unit
continuous flows are
established in Salt River.

ADEQ’s Human Health- 
Based Guidance Levels for the
Ingestion of Contaminants in
Drinking Water and Soil, June
1992

This guidance document list a variety of compounds that provides different
concentrations/limits based on: calculated risk-based ingestion concentrations;
MCLs; proposed MCLs; and state laboratory level of quantitation values.

Yes
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TABLE 3
SUMMARY OF CURRENT CHEMICAL-SPECIFIC STANDARDS

19th Avenue Landfill - Five Year Review
Phoenix, Arizona

Authority Medium Requirements Requirement Synopsis
Remedy

Compliance w/Current
Standards

State and
Local
Regulatory
Requirements

Surface Water
/ Storm Water

Arizona Water Quality
Standards for Surface Waters
(AAC Title 18, Chapter 11,
Article 1).

Depending on the designated use of a surface water body (R18-11-104),
appropriate numeric water quality criteria may be applicable to storm water
discharges at the site.

Yes

Wastewater City of Phoenix Pretreatment
Effluent Limitations (PCC,
Chapter 28, Articles II and VI)

The discharge of the condensate into the City of Phoenix sewer system must
meet all appropriate effluent limits.

Yes

Air Maricopa County Air Pollution
Control Permitting (MCAP)
Rule 200, Section 303 & ARS
49-480)

An air quality permit has been issued by Maricopa County for the gas control
system operating at the site. This permit provides general condition on the
operation of the gas control systems as well as specific emission allowances for
appropriate emission criteria.

Yes

MCAP Ambient Air Quality
Standard and Area
Classification (Rule 510) 

Rule 510 establishes ambient air quality standards for Maricopa county’s
appropriate air emissions parameter, which includes ozone. The air quality
standards are allowable limits of emission parameter based on the area
classification. The site is currently performing air monitoring for VOCs, which
has no established standards.

Yes

Arizona Ambient Air Quality
Guidelines (AAAQGs)

The AAAQGs, which was updated in 1992 provides threshold concentrations
for VOCs in ambient air. VOCs are the compounds of concern for ambient air
emissions at the Landfill.

Unknown – ADEQ and
EPA are currently
evaluating the sampling
methodology and data
collected to determine if
the sampling results meet
the current standards.

MCAP; Air Contaminants from
Municipal Solid Waste
Landfills (Rule 321) 

Adopts the Federal Clean Air Act Standard of Performance for Municipal Solid
Waste Landfills (40 CFR 60, Subpart WWW) and applies the standards (with
amendments) to all municipal landfills for which construction commenced
prior to May 30, 1991 and has accepted waste at any time since

Unknown - Compliance
with this standard cannot
be determined until
NMOC concentration can
be
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TABLE 3
SUMMARY OF CURRENT CHEMICAL-SPECIFIC STANDARDS

19th Avenue Landfill - Five Year Review
Phoenix, Arizona

Authority Medium Requirements Requirement Synopsis
Remedy

Compliance w/Current
Standards

November 8, 1997. Refer to the Federal Air Section for requirements of 40 CFR
60, Subpart WWW.

determined.
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TABLE 5
SUMMARY OF ACTION-SPECIFIC STANDARDS  Revision: 2

19th Avenue Landfill - Five Year Review Date: 07/28/00

Phoenix, Arizona

Authority Requirements Requirement Synopsis Remedy Compliance w/ ARARs

Federal
Regulatory
Requirement

Federal Solid Waste Disposal Act Criteria for
Municipal Solid Waste Landfill; Final Covers
(40 CFR 258.60(a)).

Provides design and performance specification on
final covers/cap of municipal landfills.

Yes

Federal Solid Waste Disposal Act Criteria for
Municipal Solid Waste Landfill; Post-Closure
Requirements (40 CFR 258.61(a)).

Identifies post-closure O & M and monitoring
requirements of closed municipal landfills.

Yes

Federal solid Waste Disposal Act Criteria for
Municipal Solid Waste Landfill; Gas
Collection System Monitoring during Post-
Closure (40 CFR 258.61(a) and 258.23).

Provides monitoring requirements of landfilled gases
during the post-closure period of the municipal
landfill

Yes

Federal Clean Air Act Standard of Performance
for Municipal Solid Waste Landfills; Design,
Operating, and Monitoring Guidelines for
Landfill Gas Collection and Control Systems
(40 CFR 60.752(b)(2), 60.759, 60.753,
60.756).

Provides design standards (40 CFR 60.752 (b)(2) and
60.759), operating (40 CFR 60.753), and monitoring
(40 CFR 60.756) requirements for a landfill gas
collection and control systems.

Unknown - The nonmethane organic
compound (NMOC) concentration
must first be known before
compliance with this standard can be
determined.

Federal Clean Air Act Standard of Performance
for Municipal Solid Waste Landfills; Design
and Operating Guidelines for Landfill Gas
Collection and Control Flare Systems (40 CFR
60.18).

Provides design standards and operating requirements
for a landfill gas control flare system.

Unknown - The NMOC concentration
must first be known before
compliance with this standard can be
determined.
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TABLE 5
SUMMARY OF ACTION-SPECIFIC STANDARDS  Revision: 2

19th Avenue Landfill - Five Year Review Date: 07/28/00

Phoenix, Arizona

Authority Requirements Requirement Synopsis Remedy Compliance w/ARARs

Federal
Regulatory
Requirements
Cont’d.

Federal Clean Water Act; NPDES Storm
Water Discharge Permitting (40 CFR
122.26).

NPDES permitting of all storm water discharges
associated with industrial activities, requires all storm
water discharges for landfill be permitted.

No - Because no exemption could be
found on storm water discharges from
closed landfills, the City must obtain an
appropriate permit for this Site.

Federal Solid Waste Disposal Act Criteria
for Municipal Solid Waste Landfill;
Groundwater Monitoring and Corrective
Action Requirements (40 CFR 258
Subpart E).

Requires owner/operators to implement a groundwater
monitoring program at a Municipal landfill facility,
and provides corrective action procedures if
contaminants are detected.

Yes

State/Local
Regulatory
Requirements

Maricopa County Air Pollution Control
Permitting (MCAP) Rule 200, Section 303
& ARS 49-480)

Addresses specific operating conditions of the active
gas collection and control system at the site.

Yes

MCAP; Air Contaminants from Municipal
Solid Waste Landfills (Rule 321)

Adopts the Federal Clean Air Act Standard of
Performance for Municipal Solid Waste Landfills (40
CFR 60, Subpart WWW) and applies the standards
(with amendments) to all municipal landfills for which
construction commenced prior to May 30, 1991 and
has accepted waste at any time since November 8,
1997. Refer to the Federal Air Section for requirements
of 40 CFR 60, Subpart WWW.

Unknown - Compliance with this
standard cannot be determined until the
concentration of NMOC is determined.

City of Phoenix Pretreatment Effluent
Limitations (PCC, Chapter 28, Articles II
and VI)

Requires on-site treatment of condensate water if
pretreatment effluent discharge limits cannot be met.

Yes
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TABLE 6
COMPARISON OF ACTION-SPECIFIC ESTABLISHED ARARS TO STANDARDS

Unit/Activity Status Requirements Source Year

Landfill Cap Established - Permeability greater than 1x10-4 cm/sec. Consent Decree 1992

- infiltration (clay) layer minimum 36-inches thick

Current - Permeability greater than 1x10-5 cm/sec. 40 CFR 258.60(a) 1992

- infiltration (clay) layer minimum 18-inches thick

Post-Closure Established - Post-Closure care period not specified Letter of Determination 1989

- Conduct groundwater and methane monitoring Record of Decision 1989

- Maintain gas collection system Consent Decree 1992

- Landfill CAP inspection and maintenance

Current - Post-Closure care period of a minimum 30-years 40 CFR 258.61(a) 1992
- Conduct groundwater and methane monitoring 40 CFR 258.23 1992

- Maintain gas collection system

- Landfill CAP inspection and maintenance

Gas Collection  Established - 90% destruction efficiency of Methane and VOC Air Quality Permit 1996

  System - Filter/condensate knockout drum w/control

  efficiency of 99.7% for PM5 or above.

- Carbon canister for condensate tank.

- Minimum temp of 1400 EF at 1500 scfm (Cell A)

- Minimum temp of 1400 EF at 100 scfm (Cell A-1)

Current No changes Air Quality Permit 1996

- 98% destruction efficiency of NMOC 40 CFR 60.752, 753, 1998

- Operate collection system so that methane is 756, and 759.

  less than 500 ppm at landfill surface. MCAP Rule 321 1997

- All collected gases must be vented to a control

  device (i.e., flare)

- Continuos operation of the system when collected

   gas is being routed to the system.

Flare System Established - Minimum temp of 1400 EF at 15000 scfm (Cell A) Air Quality Permit 1996

- Minimum temp of 1400 EF at 100 scfm (Cell A-1)

Current - No visible emissions 40 CFR 60.18 1998

- Flares shall be operated with a flame present at

  all times 

- Flares used must have a diameter of 3 inches or

  greater, nonassisted, hydrogen content of 8 % or

  greater, and exit velocity less than 37.2 m/sec; OR 
  Flares can only be used with net heating value of

  the combusted gas of 11.2 MJ/scm or greater for 

  steam/air assisted, or 7,45 MJ/scm for nonassisted

Surface Water Established Not addressed

   Discharge

Current - NPDES permitting of storm water discharges 20 CFR 122.26 1995

from landfill cells to Salt River.
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TABLE 6
COMPARISON OF ACTION-SPECIFIC ESTABLISHED ARARS TO STANDARDS

Unit/Activity Status Requirements Source Year
Groundwater Established - Wells include upgradient and downgradient wells. Consent Decree 1989
  Monitoring - Quarterly groundwater monitoring required

- Trigger contingency plan if average of three
   consecutive quarters exceeds threshold value.
- Allows for verification sample prior to triggering 
   of contingency plan.
- Allows owner/operator to demonstration off-site
   contamination impacted downgradient wells.
- Allows for assessment of corrective action
   remedies and implementation of selected remedy.

Current - Requires appropriate number of wills to monitor 40 CFR 258, Subpart E 1992
   groundwater upgradient and downgradient of the
   unit.
- Allows for semi-annual detection monitoring if
   no constituents exceed groundwater standards of
   determined background concentrations.
- Requires more extensive assessment monitoring if
   one or more constituents statistically exceeds
   background concentrations; requires semi-annual
   monitoring of detection monitoring constituents and
   annual monitoring of expanded lists of contaminants
   (Appendix II 40 CFR 258)
- Requires owner/operator to compare off-site
  (background) contamination to downgradient wells.
- Requires assessment of corrective action,
   selection of remedy, and implementation of remedy
   if constituents statistically exceeds groundwater
   protection levels.

Wastewater Established - Requires adjustment of pH that is < 5 or > 10.5 SU COP Discharge 1997
   Pretreatment   prior to discharge into sanitary sewer.   Authorization Letter

Current No changes. COP Discharge 1997
  Authorization Letter

Notes:
cm/sec - centimeter per second

ppm - parts per million

SU - standard units

CFR - Code of Federal Regulations

VOC - Volatile Organic Compounds

PM5 - particulate matter > 5 microns

NMOC - Nonmethane Organic Compounds

MCAP - Maricopa County Air Pollution

NPDES - National Pollutant Discharge Elimination System

COP - City of Phoenix

Bold - Denotes more stringent current standard.  
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TABLE 7
SUMMARY OF ACTION-SPECIFIC STANDARDS  Revision: 2

19th Avenue Landfill - Five Year Review Date: 07/28/00

Phoenix, Arizona

Remedy Compliance w/ ARARs
Authority Media  Requirements Requirement Synopsis

Federal
Regulatory
Requirements

Floodplains Federal Solid Waste Disposal Act
Criteria for Municipal Solid Waste
Landfill; Floodplains (40 CFR
258.11).

Landfill must be designed to avoid washout. Yes

Wetlands Federal Clean Water Regulations
governing dredge and fill activities in
wetlands (33 CFR 320-328).

No discharge of dredged or fill materials to wetlands or other
waters of the US is allowed if there is a practicable alternative to
the discharge which would have a less adverse impact to the
aquatic ecosystem, so long as the alternative does not have other
significant adverse impacts. Appropriate and practicable steps
must be taken to minimize adverse impacts.

Yes

Federal Solid Waste Disposal Act
Criteria for Municipal Solid Waste
Landfill; Wetlands (40 CFR 258.12).

Requirements to protect the integrity of wetlands. Yes

Ecological
Assessment

Variety of different CERCLA
Guidance documents including: Risk
Assessment Guidance for Superfund,
1989, and Conducting Ecological
Risk Assessments, 1997.

As part of Superfunds risk evaluation process, and ecological risk
assessment/screening should be performed to estimate the
potential for undesirable ecological effects associate with site
impact.

Yes

State Regulatory
Requirements

Surface Water Arizona Water Quality Standards for
Surface Waters (AAC Title 18,
Chapter 11, Article 1).

Identifies the designated use of the Salt River within the vicinity
of the site between the 1-10 Bridge to the 23rd Avenue
Wastewater Treatment Plant outfall.

Yes
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TABLE 8
COMPARISON LOCATION-SPECIFIC ESTABLISHED ARARS TO CURRENT STANDARDS

Location Status Requirements Source Year
Floodplains Established - Installation of levees for Salt River bank flood Consent Decree 1992

  protection, and containment of refuse.
Current - Landfill must be designed to avoid refuse washout 40 CFR 258.11 1992

  into rivers or channels
Wetlands Established Not specified Not specified NS
(future
consideration) Current - Prohibits discharge of fill materials to wetlands by 33 CFR 320-328

  taking appropriate and practicable steps to
  minimize adverse impact.
- Taking appropriate actions to protect the integrity 40 CFR 258.12 1992
  of wetlands.

Surface Water Established - Designates uses for the Salt River in the area for AAC R9-21-206 NS
(future   incidental human body contact, agricultural 
requirement)   irrigation and livestock watering, and aquatic

  wildlife use.

Current - Designates uses for the Salt River in the area for AAC Title 18, Chapter 1992
  warmwater aquatic and wildlife, partial body contact,   
  and fish consumption use.

  11, Article 1.

Ecological Established - Informal Ecological screening to identify wildlife Remedial Action Plan 1989
   Assessment   present at landfill.
(future Current - Performance of an ecological screening or risk Risk Assessment 1989
consideration)   assessment to estimate the potential of   Guidance for

  undesirable ecological effects.   Superfund
Conducting Ecological 1997
  Risk Assessments
Other guidance
  documents

Notes:
AAC - Arizona Administrative Code
CFR - Code of Federal Regulations
NS - Not specified
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Table 9. Confirmation of Chemical-Specific Toxicity Values

Chemical of Concern* Toxicity Value Name Toxicity Value**
Source

(oral/inhal.) Impact on Risk Assessment

COCs with Carcinogenic Endpoint (from Table L.3)

Vinyl Chloride

Potency Factor [PF]
(mg/kg-day)-1

Previous
(oral/inhalation)

2.3 / 0.025 EPA, 1986
The oral slope factors are within 10% of one another, so the
difference will not materially affect the risk calculation. The
inhalation slope factors differ by an order of magnitude, so
there could be an impact on the calculated risk and,
therefore, the decisions made. However, inhalation pathways
were not used in the risk assessment. Result due to changes
in the slope factors: no impact on the risk assessment.

Cancer Slope Factor [SF]
(mg/kg-day)-1

Current
(oral/inhalation)

1.9 / 03 EPA, 1997

1,1-Dichloroethene

Potency Factor [PF]
(mg/kg-day)-1

Previous
(oral/inhalation) 0.58 / 1.16 EPA, 1986

The oral slope factors are essentially the same. The
inhalation slope factor is relaxed by an order of magnitude
for the current value, but inhalation pathways were not used
in the risk assessment. Result due to changes in the slope
factors: no impact on the risk assessment.

Cancer Slope Factor [SF]
(mg/kg-day)-1

Current
(oral/inhalation) 0.6 / 0.18 EPA, 1999a

Chloroform

Potency Factor [PF]
(mg/kg-day)-1

Previous
(oral/inhalation)

0.081 / NL EPA, 1986
The current slope factor is an order of magnitude less
stringent than the previous value, The protectiveness of the
remedy is not compromised by this change. A new
inhalation slope factor is not of consequence because
inhalation pathways were not used in the risk assessment.
Result due to changes in the slope factors: no impact on the
risk assessment.

Cancer Slope Factor [SF]
(mg/kg-day)-1

Current
(oral/inhalation)

0.0061 / 0.081 EPA, 1999a

4,4'-DDE

Potency Factor [PF]
(mg/kg-day)-1

Previous
(oral/inhalation)

NL / NL EPA, 1986

A new slope factor for oral ingestion could add to the
cumulative risk and thereby the decisions based on risk.
Inhalation pathways were not used in the risk assessment, so
the new inhalation slope factor has no impact. As shown in
Table L.6, DDE was not carried in the final selection of
indicator chemicals for groundwater, implying that its CT
(concentration times toxicity) score was not a significant
contributor to risk. The impact on decision making by
incorporating the new oral slope factor will be de minimis.

Cancer Slope Factor [SF]
(mg/kg-day)-1

Current
(oral/inhalation)

0.34 / 0.34 EPA, 1999a /
EPA, 1999c

Bis(2-ethylhexyl)-
phthalate

Potency Factor [PF]
(mg/kg-day)-1

Previous
(oral/inhalation) 0.000684 / NL EPA, 1986

The current values for oral and inhalation slope factors are
significantly higher than the previous values. However, as
shown in Table L.6, the COC was not carried in the final
selection of indicator chemicals for groundwater, implying
that its CT (concentration times toxicity) score was not a
significant contributor to risk, The impact on decision
making by incorporating the new slope factors will be de
minimis.

Cancer Slope Factor [SF]
(mg/kg-day)-1

Current
(oral/inhalation)

0.014 / 0.014 EPA, 1999a /
EPA, 1999c

Arsenic
Potency Factor [PF]

(mg/kg-day)-1
Previous
(oral/inhalation) 15 / 5 EPA, 1986 The oral slope factor is reduced by an order of magnitude in

the current value. The protectiveness of the remedy is not
compromised by this change. The inhalation slope factor is
greater by a factor of 3. Inhalation pathways were not used
in the risk assessment, so this change has no impact on the
decision making.



u:\arizona\19thave\confirm.wp Environmental Science & Engineering, Inc.. ...Keeping Properties in Business
April 3, 2000 (2:33pm)

Table 9. Confirmation of Chemical-Specific Toxicity Values

Chemical of Concern* Toxicity Value Name Toxicity Value**
Source

(oral/inhal.)
Impact on Risk Assessment

Cancer Slope Factor [SF]
(mg/kg-day)-1

Current
(oral/inhalation) 1.5 / 15 EPA, 1999a

COCs with Noncarcinogen Effects (from Table L.4)

Vinyl Chloride

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation)

NL / NL EPA, 1986

Toxicity values for noncarcinogenic effects of vinyl choride
still are not available. A data gap of this type is usually
covered in the uncertainty section of the risk assessment. In the
case of carcinogens like vinyl chloride, the carcinogenic
toxicity is usually a greater impact than noncarcinogenic
effects. Because vinyl chloride was carried as an indicator
chemical in the risk assessment, it is likely that the currently-
effective remedy based on carcinogenic effects is also
protective for noncarcinogenic effects.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation)

NL / NL EPA, 1999c

1,1-Dichloroethane

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation)

0.12 / 0.138 EPA, 1986 The previous and current toxicity values are essentially the
same. There is no impact on the decision making for the
currently-effective remedy.Reference Doses

(mg/kg-day)
Current
(oral/inhalation)

0.1 / 0.14 EPA, 1997

1,1,1-Trichloroethane

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation) 0.54 / 6.3 EPA, 1986

New reference doses for both oral and inhalation are more
stringent by an order of magnitude. This could have impact on
the calculated hazard index and the decision making.
However, as shown in Tables L.5 and L.6, the contribution to
total toxicity was 11th of the indicator chemicals, and
1,1,1-trichloroethane was not carried as a final indicator
chemical. It is likely that even with the changes in the
reference doses that the impact on the hazard index and the
decision making would be de minimis.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation) 0.035 / 0.29 EPA, 1999b

Chlorobenzene

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation)

0.027 /
0.0057

EPA, 1986 The previous and current toxicity values round to the same
values. Therefore, there is no significant impact on the
decision making for the currently-effective remedy.Reference Doses

(mg/kg-day)
Current
(oral/inhalation)

0.02 / 0.017 EPA, 1999a /
EPA, 1999b

1,2-Dichlorobenzene

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation)

NL / NL EPA, 1986

The new toxicity values could help to reduce the uncertainty
of the risk assessment by allowing the calculation of hazard
quotients for the risk assessment. However,
1,2-dichlorobenzene was ranked 9th among indicator
chemical candidates and was not carried to the final selection
of indicator chemicals. It is likely that even with the changes in
the reference doses that the impact on the hazard index and the
decision making would be de minimis.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation)

0.09 / 0.057 EPA, 1999a /
EPA, 1997
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Table 9. Confirmation of Chemical-Specific Toxicity Values

Chemical of Concern* Toxicity Value Name Toxicity Value**
Source

(oral/inhal.) Impact on Risk Assessment

1,4-Dichlorobenzene

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation)

NL / NL EPA, 1986

The new toxicity values could help to reduce the uncertainty
of the risk assessment by allowing the calculation of hazard
quotients for the risk assessment. However,
1,4-dichlorobenzene was ranked 10th among indicator
chemical candidates and was not carried to the final selection
of indicator chemicals. It is likely that even with the changes in
the reference doses that the impact on the hazard index and the
decision making would be de minimis.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation) 0.03 / 0.03

EPA, 1999b /
EPA, 1999a

Barium

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation)

0.051 /
0.00014

EPA, 1986 The current oral reference dose is less stringent than the oral
reference dose used for the risk assessment. The inhalation
reference dose remains the same as previous. The remedy
selected remains protective for new oral reference dose.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation)

0.07 /
0.00014

EPA, 1999a /
EPA, 1997

Mercury

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation)

0.0003 /
0.000051

Risk
Assessment /
EPA, 1986

The oral reference dose has not changed. Inhalation toxicity
values are not used because no inhalation pathways are
included in the risk assessment. The remedy remains
protective.Reference Doses

(mg/kg-day)
Current
(oral/inhalation) 0.0003 / NL EPA, 1999a

Nickel

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation) 0.02 / NL EPA, 1986

The toxicity values have not changed. The remedy remains
protective.Reference Doses

(mg/kg-day)
Current
(oral/inhalation) 0.02 / NL EPA, 1999a

Arsenic

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation) NL / NL EPA, 1986

An oral reference dose has appeared for noncancer effects
from arsenic. Page 7-14 of the risk assessment lists the daily
intake of arsenic from ingestion of leafy green vegetables as
4.2 x 10-7 mg/kg-day, which is three orders of magnitude less
than the new oral reference dose, 3 x 10-4 mg/kg-day. The
hazard quotient is the ratio of the daily intake to the reference
dose, so the hazard quotient is much less than 1. The new
reference dose supports new evaluation for noncarcinogenic
effects of arsenic. The result is consistent with the
protectiveness of the current remedy.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation)

0.0003 / NL EPA, 1999a

1,1-Dichloroethene

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation) 0.009 / NL EPA, 1986 The oral reference dose remains the same as previous. The

new inhalation slope factor is de minimis because inhalation
pathways are not incorporated in the risk assessment. The
remedy remains protective.Reference Doses

(mg/kg-day)
Current
(oral/inhalation)

0.009 / 0.009 EPA, 1999a /
EPA, 1999c
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Table 9. Confirmation of Chemical-Specific Toxicity Values

Chemical of Concern* Toxicity Value Name Toxicity Value**
Source

(oral/inhal.) Impact on Risk Assessment

Trichlorofluoromethane

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation) 0.3 / NL EPA, 1986 The oral reference dose remains the same as previous. The

new inhalation slope factor is de minimis because inhalation
pathways are not incorporated in the risk assessment. The
remedy remains protective.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation) 0.3 / 0.2

EPA, 1999a /
EPA, 1997

COCs with Limited Toxicological Data (from Table L.2)
The COCs with noncarcinogenic effects listed below (chloroethane, trichlorofluoromethane, trans-1,2-dichloroethene, and trichlorotrifluoroethane) can be evaluated for potential
contribution to the hazard index by comparison to chemicals that are already part of the noncarcinogen component of the risk assessment. For instance, Table 7.1 (DRAFT 1/13/89)
lists the maximum concentrations of the groundwater concentrations of COCs, including those incorporated in the risk assessment and those with the new reference doses listed below.
The parameter to be used for comparison for noncarcinogens is the concentration divided by the reference dose (C/T). C and T are both chemical-specific parameters. The other
default factors normally used for calculation of the chemical-specific hazard quotients are the same for all the COCs, so they need not be part of the analysis. Table L.4 (DRAFT
1/13/89) lists the noncarcinogens ranked for inclusion in the risk assessment. Barium was ranked number 1. The C/T for barium is 2.6 / 0.07 = 37.1. Mercury was ranked number 4,
The C/T for mercury is 2.0 x 10-3 / 0.0003 = 6.66. A footnote to Table L.6 (DRAFT 1/13/89) specified that indicator constituent selection included those COCs with ranks of 4 or
higher (and other related criteria). Therefore, a comparison of the C/T values for the chemicals below with the 4th-ranked chemical should be a good indicator of the contribution to
the total hazard index. That analysis is listed with each of the chemicals where appropriate.

Chloroethane

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation) NL / NL EPA, 1986 The C/T is 7.6 x 10-3 / 0.4 = 0.019. This value is 0.2% (0.019 /

6.66 x 100%) of that for mercury, the 4th-ranked COC. For a
hazard index of 1, 0.2% is 0.02. This contribution is not likely
to be significant in altering the decision of the risk assessment.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation) 0.4 / 2.9

EPA, 1999b /
EPA, 1999c

Chloroethane

Potency Factor[PF] (mg/kg-day)-1 Previous
(oral/inhalation)

NL / NL EPA, 1986

In Table 7.1 (DRAFT 1/13/89) of the risk assessment, the
maximum groundwater concentration of chloroethane is about
3 times that of vinyl chloride (0.0076 / 0.0026 = 2.9). But the
slope factor of chloroethane is almost 3 orders of magnitude
(10+3 = 1,000) less than that of vinyl chloride (2.3 / 0.0029 =
793). Incorporation of chloroethane in the risk assessment can
be conducted, but the contribution of chloroethane to the total
incremental lifetime cancer risk is likely to be de minimis.

Cancer Slope Factor (SP)
(mg/kg-day)-1

Current
(oral/inhalation)

0.0029 /
0.0029

EPA, 1999b /
EPA, 1999c

Trichlorofluoromethane

Acceptable Intake Chronic (AIC)
(mg/kg-day)

Previous
(oral/inhalation)

NL / NL EPA, 1986 The C/T is 1.1 x 10-3 / 0.3 = 0.003. This value is 0.04% (0.003
/ 6.66 x 100%) of that for mercury, the 4th-ranked COC. For a
hazard index of 1, 0.04% is 0.0004. This contribution will not
be significant for altering the decision of the risk assessment.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation)

0.3 / 0.2
EPA, 1999a /
EPA, 1997

trans-1,2-
Dichloroethene

Potency Factor[PF]
(mg/kg-day)-1

Previous
(oral/inhalation) NL / NL EPA, 1986 The C/T is 1.1 x 10-2 / 0.02 = 0.55. This value is 8.2% (0.55 /

6.66 x 100%) of that for mercury, the 4th-ranked COC. For a
hazard index of 1, 8.2% is 0.08. This contribution is not likely
to be significant in altering the decision of the risk assessment.Cancer Slope Factor (SP)

(mg/kg-day)-1
Current
(oral/inhalation) 0.02 / 0.02

EPA, 1999a /
EPA, 1999c
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Table 9. Confirmation of Chemical-Specific Toxicity Values

Chemical of Concern* Toxicity Value Name Toxicity Value**
Source

(oral/inhal.) Impact on Risk Assessment

Trichlorofluoroethane

Acceptable Intake Chronic
(AIC) (mg/kg-day)

Previous
(oral/inhalation)

NL / NL EPA, 1986
The C/T is 1.2 x 10-3 / 30 = 4 x 10-5. This value is 0.0006% (4
x 10-5 / 6.66 x 100%) of that for mercury, the 4th-ranked
COC. For a hazard index of 1, 0.0006% is 0.0000006 and is
insignificant. This contribution will not be significant in
altering the decision of the risk assessment.

Reference Doses
(mg/kg-day)

Current
(oral/inhalation) 30 / 8.6 EPA, 1999a /

EPA, 1997

D-BHC

Acceptable Intake Chronic
(AIC) (mg/kg-day)

Previous
(oral/inhalation)

NL / NL EPA, 1986 Toxicity values are still not available for D-BHC, so it remains
as part of the uncertainty of the risk assessment. There is no
new impact on the current remedy selection.Reference Doses

(mg/kg-day)
Current
(oral/inhalation) NL / NL EPA, 1999c

EPA, 1986, Superfund Public Health Evaluation Manual, EPA/540/1-86/060, OSWER Directive 9285.4-1, United States Environmental Protection Agency, Office of Emergency and
Remedial Response, Washington, DC 20460, October.
EPA, 1997, Health Effects Assessment Summary Tables, FY-1997 Update, EPA 540/R-97-036, 9200.6-303(97-1), PB97-921199, National Center for Environmental Assessment,
Cincinnati, OH, July 31.
EPA, 1999a, Integrated Risk Information System, IRIS, URL: http://www.epa.gov/ngispgm3/iris/index.html.
EPA, 1999b, value estimated by route-to-route extrapolation, National Center for Environmental Assessment, as listed in EPA, 1999c.
EPA, 1999c, Region 9 Preliminary Remediation Goals (PRGs) 1999, URL: http://www.epa.gov/region09/waste/sfund/prg/, October 1.
*Chemicals of Concern (COCs) in each category are listed in the order presented in the risk assessment, reflecting their relative contribution to risk/hazard as determined by indicator
chemical screening in EPA, 1986.
**Toxicity values for selected COCs as final indicator chemicals are not listed in the risk assessment. The use of EPA, 1986 as the protocol for the risk assessment implies that toxicity
values from that guidance (Exhibit A-4 & Exhibit A-6) were used. Appropriate toxicity values from the risk assessment, Table L.8, and from Exhibit A-4 and Exhibit A-6 have been
cited for this evaluation.
NL = not listed.
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TABLE 10

LIST OF 19TH AVENUE LANDFILL GROUNDWATER WELLS

Well Date Well Depth Casing Screen Interval
Name Complete (in feet) Type (in feet)

DM-3D 6/15/87 370 6" PVC 280-320
DM-31 6/26/87 232 6" PVC 185-225
DM-3P 6/20/87 170 10" PVC 110-150
DM4 6/19/87 170 6" PVC 110-150
DM-5D 8/8/87 300 6" PVC 185-225
DM-5S 8/5/87 164 6" PVC 110-150
DM-6 6/11/87 170 6" PVC 110-150
DM-7D 5/13/92 169 6" PVC 153.4-168.4
DM-7S 5/13/92 101 6" PVC 59-99
DM-8D 5/13/92 179 6" PVC 163.4-178.4
DM-8S 5/13/92 99 6" PVC 58.9-98.9
I-1 10/27/79 101 4" PVC 32-101
1-2R 9/18/96 101 4" PVC 60-100
1-3 12/6/79 100 4" PVC 46'-100
1-4 11/3/79 102 4" PVC 33-102
I-5R 7/10/96 115 4" PVC 65-115
1-6 11/14/79 102 4" PVC 32-102
I-8R 7/11/96 115 4" PVC 65-115
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TABLE 11
COMPARISON OF INITIAL AND RECENT GROUNDWATER CONTAMINANT

CONCENTRATIONS

Contaminant Well

1986/1987
Highest

Concentration
(1989 RAP)

(µg/l)

1997 Highest
Concentration

(µg/l)

1999 Highest
Concentration

(µg/l)

Established/
Current

Cleanup Level
(µg/l)

Arsenic I-8 170 32 23 50/50
Barium I-4 2,580 2,120 1,170 5000/1000

Mercury I-4 2 Not Detected Not Detected 2.0/2.0

Nickel I-3 113 Not Detected 130 100/100

I-4 99 Not Detected 670 100/100
Thallium I-4 Not Tested Not Detected 12 5.0/2.0

I-6 Not Tested 2 Not Detected 5.0/2.0

Nitrate DM-5D* 14,900 10,800 10,600 10,000/10,000

Carbon
Tetrachloride I-1 35 Not Detected Not Detected 5.0/5.0

Vinyl Chloride I-1 2.6 Not Detected Not Detected 2.0/2.0

1,1-Dichloroethene DM-3I Not Detected 13.6 9.5 7.0/7.0

DM-5S* 0.3 23.4 20.3 7.0/7.0

DM-5D* Not Detected 10.0 7.3 7.0/7.0

DM-6 Not Detected 8.9 8.6 7.0/7.0

DM-7D Not Tested 11.7 8.4 7.0/7.0

DM-8S* Not Tested 14.1 9.4 7.0/7.0

DM-8D* Not Tested 24.0 13.1 7.0/7.0

Gross Alpha (pCi/l) I-5 17.9 3.2 7.4 15/15
Gross Beta (pCi/l) I-6 92.8 8.0 11.3 50/50

µg/l - micrograms per liter

bold - indicates concentration exceeds current respective cleanup level

* - up-gradient wells

RAP - Remedial Action Plan
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TABLE 12

COMPARISON OF INITIAL AND RECENT GROUNDWATER ELEVATIONS

Landfill Cell Well Well Location 

December 1987
Groundwater

Elevation
(Feet above MSL)

October 1997
Groundwater

Elevation 
(Feet above MSL)

October 1999
Groundwater

Elevation 
(Feet above MSL)

A-1 DM-5S Up-gradient 1,017.22 1,007.79 1,003.41

I-6 Cross-gradient 1,015.03 1,004.12 999.45

I-5R Down-gradient 1,015.38 1,001.68 996.88

A DM-8S Up-gradient NI 1,007.82 1,002.88

DM-5S Up-gradient 1,017.22 1,007.79 1,003.41

I-3 Cross-gradient 1,009.96 995.99 990.53

I-1 Down-gradient 1,008.40 991.58 984.02

I-4 Down-gradient 1,008.01 991.96 985.52

I-8R Down-gradient 1,007.05 987.49 979.85

DM-6 Down-gradient 1,004.42 985.61 975.80

DM-3P Down-gradient 1,001.93 980.45 967.25

MSL - mean sea level

NI - well not installed
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TABLE 13
LIST OF 19TH AVENUE LANDFILL METHANE PROBES

Probe Date of Total Probe of Depths Screen Interval Lengths
Number Installation Surface Specified Installed Specified Installed

A-01 4/19/96 4/19/96 30' and 15' 30' and 15' 10 10

A-02 4/19/96 4/26/96 30' and 15' 30' and 15' 10 10

A-03 4/19/96 4/26/96 30' and 15' 30' and 15' 10 10

A-04 4/17/96 4/26/96 30' and 15' 30' and 15' 10 10

A-05 4/2/96 4/26/96 30' and 15' 30' and 15' 10 10

A-06 4/2/96 4/26/96 30' and 15' 30' and 15' 10 10

A-07 4/1/96 4/26/96 30' and 15' 30' and 15' 10 10

A-08 4/1/96 4/26/96 30' and 15' 30' and 15' 10 10

A-09 3/28/96 4/26/96 30' and 15' 30' and 15' 10 10

A-10 3/28/96 4/26/96 30' and 15' 30' and 15' 10 10

A-11 3/27/96 4/26/96 30' and 15' 30' and 15' 10 10

A-12 3/27/96 4/26/96 30' and 15' 30' and 15' 10 10

A-13 3/27/96 4/26/96 30' and 15' 30' and 15' 10 10

A-14 3/26/96 4/26/96 30' and 15' 30' and 15' 10 10

A-15 3/26/96 4/26/96 30' and 15' 30' and 15' 10 10

A-16 4/18/96 4/26/96 30' and 15' 30' and 15' 10 10

A-17 3/12/96 4/26/96 30' and 15' 30' and 15' 10 10

A-18 3/12/96 4/26/96 30' and 15' 30' and 15' 10 10

A-19 3/12/96 4/26/96 30' and 15' 30' and 15' 10 10

A-20 3/11/96 4/26/96 30' and 15' 28'-6" and 15' 10 10

A-21 11/26/96 4/26/96 30' and 15' 28'-6" and 15' 10 10

B-01 7/19/96 4/26/96 30' and 15' 30' and 15' 10 10

B-02 4/12/96 4/26/96 30' and 15' 30' and 15' 10 10

B-03 4/12/96 4/26/96 30' and 15' 30' and 15' 10 10
B-04 4/15/96 4/26/96 30' and 15' 30' and 15' 10 10

B-05 4/15/96 4/26/96 30' and 15' 30' and 15' 10 10

B-06 4/16/96 4/26/96 30' and 15' 30' and 15' 10 10

B-07 4/16/96 4/26/96 30' and 15' 30' and 15' 10 10

B-08 4/17/96 4/26/96 30' and 15' 30' and 15' 10 10

B-09 4/22/96 4/26/96 30' and 15' 30' and 15' 10 10

B-10 4/24/96 4/26/96 30' and 15' 30' and 15' 10 10

B-11 4/24/96 4/26/96 30' and 15' 30' and 15' 10 10

B-12 4/25/96 4/26/96 30' and 15' 30' and 15' 10 10

B-13 4/22/96 4/26/96 30' and 15' 30' and 15' 10 10

B-14 4/23/96 4/26/96 30' and 15' 30' and 15' 10 10

B-15 4/23/96 4/26/96 30' and 15' 30' and 15' 10 10

B-16 7/18/96 7/26/96 30' and 15' 30' and 15' 10 10

B-17 7/18/96 7/26/96 30' and 15' 30' and 15' 10 10

B-18 7/17/96 7/26/96 30' and 15' 30' and 15' 10 10
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TABLE 13
LIST OF 19TH AVENUE LANDFILL METHANE PROBES

Probe Date of Total Probe of Depths Screen Interval Lengths
Number Installation Surface Specified Installed Specified Installed

B-19 7/17/96 7/26/96 30' and 15' 30' and 15' 10 10
B-20 7/16/96 7/26/96 30' and 15' 30' and 15' 10 10

B-21 7/16/96 7/26/96 30' and 15' 30' and 15' 10 10

B-22 7/15/96 7/26/96 30' and 15' 30' and 15' 10 10

B-23 7/24/96 7/26/96 30' and 15' 30' and 15' 10 10

B-24 7/24/96 7/26/96 30' and 15' 30' and 15' 10 10

D-01 5/15/96 5/31/96 30' and 15' 30' and 15' 10 10

D-02 5/15/96 5/31/96 30' and 15' 30' and 15' 10 10

D-03 5/16/96 5/31/96 30' and 15' 30' and 15' 10 10

D-04 5/14/96 5/31/96 30' and 15' 30' and 15' 10 10

D-05 5/14/96 5/31/96 30' and 15' 30' and 15' 10 10

D-06 5/14/96 5/31/96 30' and 15' 30' and 15' 10 10

D-07 5/23/96 5/31/96 30' and 15' 30' and 15' 10 10

D-08 5/23/96 5/31/96 30' and 15' 30' and 15' 10 10

D-09 5/29/96 5/31/96 30' and 15' 30' and 15' 10 10

D-10 5/29/96 5/31/96 30' and 15' 30' and 15' 10 10

D-11 10/17/96 10/18/96 30' and 15' 30' and 15' 10 10

SR-01 5/20/96 5/31/96 15' 15' 10 10

SR-02 5/20/96 5/31/96 15' 15' 10 10

SR-03 5/20/96 5/31/96 15' 15' 10 10

SR-04 5/20/96 5/31/96 15' 15' 10 10

SR-05 5/17/96 5/31/96 15' 15' 10 10

SR-06 5/17/96 5/31/96 15' 15' 10 10

SR-07 5/16/96 5/31/96 15' 15' 10 10

SR-08 5/17/96 5/31/96 15' 15' 10 10

SR-09 11/12/96 11/13/96 45', 30' & 15' 45', 30' & 15' 10 10
SR-10 11/15/96 11/16/96 45', 30' & 15' 45', 30' & 15' 10 10

SR-11 11/18/96 11/19/96 45', 30' & 15' 45', 30' & 15' 10 10

SR-12 11/20/96 11/21/96 45', 30' & 15' 45', 30' & 15' 10 10

SR-13 11/22/96 11/25/96 45', 30' & 15' 45', 30' & 15' 10 10
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TABLE 14
COMPARISON OF INITIAL AND CURRENT METHANE GAS CONCENTRATIONS

Location Probe

1996
Pre-Construction

Concentration
(% by Volume)

1997
Post Construction

Concentration
(% by Volume)

1999
Current to Date
Concentration
(% by Volume)

Methane
Concentration

Limit, Boundary
(Established/Current)

Cell A A-20S 41.4 12.7 0.1 5/5 %

A-20D 0 42.1 26 5/5 %

A-21S NS 0 0 5/5 %

A-21D NS 0 0 5/5 %

B-12D 0 0 15.4 5/5 %

B-14D 0 0 40.8 5/5 %

B-15D 0 0 45.2 5/5 %

B-19S 11.6 0 0 5/5 %

B-20S 7.4 0 0 5/5 %

B-20D 11.4 0 0 5/5 %

B-24D 13.4 0 0 5/5 %

Cell A-1 D-11S 0 4.6 14.7 5/5 %

D-11D 0 0 15.5 5/5 %

Salt River SR-2 43.9 22.1 NS* 5/5 %

SR-3 42.8 1.8 NS* 5/5 %

SR-4 49.5 0 NS* 5/5 %

SR-5 70 45.1 NS* 5/5 %

SR-6 20.7 32.9 NS* 5/5 %

Notes:

NS - Not Sampled
* - Probes were not sampled due storm water present within the Salt River Channel.
Bold - Indicates exceedence of methane boundary limit.
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TABLE 15
IDENTIFIED DEFICIENCIES

Protectiveness Affected?
Location Deficiencies Current Future

Documents Health and safety plan and emergency response plan and

inspection and maintenance logs not available on-site.

no no

Documents Inspection and maintenance logs are not being filled out no no
Landfill Cap Shallow holes evident at both landfill Cells. no yes
Landfill Cap Surficial erosion noted around perimeter of both Caps. no yes
Road Cell A Eroded access perimeter road located at the let down channel in

Cell A
no no

Drainage Perimeter drainage system at both cells indicated erosion at top of

drainage channels (no impact to Armorflex)

no yes

Drainage Sedimentation has built up around the drain grates located in the

bottom of the drainage next to 15th Avenue.

no yes

Drainage Ponding/Standing water noted in the drainage channel covering the

south boundary of Cell A neat the SE corner of the Cell. In addition,

excessive vegetation build-up has occurred in some sections of the

drainage channel.

no yes

Drainage A non-control storm water discharge location has been identified

near the  SW corner of the adjacent Tallow Plant.

no yes

SW Pond The outlet grate in the SW sedimentation pond is Cell A is partially
blocked

no yes

Groundwater Comparing groundwater date to current MCLs indicates that

concentration of Pentachlorophenol in Well DM-3P could have the

potential of triggering the contingency plan (depending on

subsequent results). In addition, the 1999 annual groundwater

sampling event excluded well DM-3P from the program.

unknown unknown

Groundwater The groundwater SVOC analytical detection limit for

Pentachlorophenol is set above the MCL.

no yes

Methane

Recovery

System

Review of the methane recovery system and monitoring data

indicates that the system could be failing to control the methane

migration at the landfill boundaries as called for in the RAP due to

the following reasons: the flare stations at both cells are not

operating on an continuos basis; and probes A-20D, B-12D, B-

14D, B-15D, D-11S, D-11D, SR-2, SR-3, and SR-5 have

consistently exceeded the methane boundary limit of 5%. The

elevated methane levels in probes SR-2, SR-3, and SR-5 provides

an potential explosive condition of methane and potential exposure

condition of NMOCs (i.e., VOCs) to the public.

unknown yes

Ambient Air

Monitoring

The existing ambient air monitoring program has been determined

to be inadequate by ADEQ and EPA.

unknown unknown
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TABLE 16
FOLLOW-UP ACTIONS AND RECOMMENDATIONS

Reference Completion

Number* Follow-up Action/Recommendations Responsible Party Oversight Agency Date

Follow-up Action to Correct Deficiencies
1 Place appropriate plans and logs at each Flare

Station
COP ADEQ Completed

2 Fill out inspection and maintenance log each time
these activities are performed

COP ADEQ On Going

3 Fill in all holes that are > 0.5 feet deep COP ADEQ 10/31/2000
4 Repair all erosion areas around the perimeter of

each Cell.
COP ADEQ 10/31/2000

5 Repair all eroded roads at the let down channel
in Cell A

COP ADEQ 10/31/2000

6 Repair eroded sections of the top of the
drainage channels at both Cells

COP ADEQ 10/31/2000

7 Remove sedimentation around the drain grates
in eastern drainage channel Cell A

COP ADEQ 10/31/2000

8 Clear drainage channel of sediments and
vegetation near the SE corner of Cell A to
prevent future pond of water. Clear excess
vegetation in appropriate sections of Cell A’s
drainage channel

COP ADEQ 10/31/2000

9 Tie in earthen berm with drainage channel so
that the off-site discharge of storm water to
Tallow Plant can be eliminated

COP ADEQ 10/31/2000

10 Clear vegetation and debris from drainage grate
inside the SW sedimentation pond Cell A

COP ADEQ 10/31/2000

11 Groundwater data of next quarter sampling
must be evaluated for Pentachlorophenol in Well
DM-3P and Thallium in Well I-4, to insure that the
contingency plan will not be triggered for
current MCLs. Next quarter sampling must also
include pesticides anaylsis for Well DM-3P

COP ADEQ Prior to 4th
Quarter 2000

Sampling
(10/00)

12 GW Analytical Lab must be consulted to see if
detection limit for Pentachlorophenol can be
lowered to the MCL.

COP ADEQ Prior to 4th
Quarter 2000

Sampling
(10/00)

13 Submit methane NMOC ambient air sampling plan
to ADEQ.

COP ADEQ 12/31/00

Begin ambient air sampling during monthly
methane monitoring.

COP ADEQ 01/2001
(monthly)

Review ambient air data and issue addendum
report on current landfill protectiveness.

ADEQ/EPA ADEQ/EPA 3/29/2001

Submit reevaluation design report to enhance
methane recovery system.

COP ADEQ 3/29/2001

Implement enhancement of methane recovery
system.

COP ADEQ 9/30/2001

Review methane recovery enhancements and
issue addendum report on landfill
protectiveness.

ADEQ/EPA ADEQ/EPA 10/30/2001

14 COP must implement newly approved ambient
air monitoring program in accordance with the
Phase II Ambient Air Monitoring Sampling Plan.

COP ADEQ/EPA 3/29/2001
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TABLE 16
FOLLOW-UP ACTIONS AND RECOMMENDATIONS (Con’t)

Reference Completion

Number* Follow-up Action/Recommendations Responsible Party Oversight Agency Date
Recommended Actions

1 Incorporate current surface water quality
standard (AAC Title 18, Chapter 11, Article
1) as an ARAR after completion of Rio
Salado Project.

ADEQ ADEQ Unknown

2 The current groundwater protection
standards for Toluene, Naphthalene,
Barium, Antimony, Thallium, &
Pentachlorophenol should replace the
established values in the Consent
Decree.

ADEQ ADEQ 03/01/2001

3 Evaluate the need for an NPDES Storm
Water Permit at the Site

ADEQ/EPA ADEQ 10/31/2000

4 Determine the NMOC emissions from the
landfill.

COP ADEQ 03/01/2001

5 Incorporate current AAAQGs for VOCs as
an ARAR for the ambient air monitoring
program.

ADEQ ADEQ 03/01/2001

6 If appropriate revise baseline risk
assessment.

COP ADEQ Unknown

7 Conduct an ecological risk screening
should the Rio Salado Project alter the
habitat that are present at the Site.

COP ADEQ Unknown

8 Submit amended QAPP to reduce QA/QC
sampling frequency.

COP ADEQ Prior to next
sampling

event.

Notes
* Refer to Section 9.0 for reference number.
AAC - Arizona Administrative Code
AAAQGs - Arizona Ambient Air Quality Guidelines
ADEQ - Arizona Department of Environmental Quality
ARARs - Applicable, Relevant, or Appropriate Requirements
COP - City of Phoenix
EPA - Environmental Protection Agency
GW- Groundwater
MCL - Maximum Contaminant Level
NMOC - Nonmethane Organic Compounds
QA/QC - Quality Assurance/Quality Control
SVOC - Semi-Volatile Organic Compounds
SW - Surface Water
VOC - Volatile Organic Compounds
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EXHIBIT A

SUMMARY OF ACCUMULATED COSTS
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1996 - JUNE 30, 1997

EXPENSE TOTAL

CAPITAL (Exhibit B) $ 7,507,756

LEGAL FEES (Exhibit C) 12,815

CITY EMPLOYEE TIME (Exhibit D) 67,034

OTHER DIRECT EXPENSES (Exhibit E) 55,634

INDIRECT OPERATING (Exhibit F) 6,421

TOTAL $7,649,660
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EXHIBIT B

CAPITAL EXPENDITURES BY VENDOR
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1996 - JUNE 30, 1997

VENDOR WORK PERFORMED TOTAL

Bentson Contracting Remedial Construction $6,427,621

Simons Li & Associates Construction Administration 954,548

AZ Water Quality Assurance Oversight Services 61,292

Bolin Laboratories Groundwater Analysis 43,688

Donald E. Ross, ASA Appraisal Services 5,872

Agra Earth & Environment Materials Testing 5,618

Dennis Lopez & Associates Appraisal Services 3,200

Kleinfelder Inc. Quality Control Testing 2,639

Stirrat, Bryan & Associates Construction Administration 2,608

Grand Canyon Pump Groundwater Pumps (2) 402

Alameda Chemical Supplies 60

Salt River Project Landscape Controller Hookup 58

Miscellaneous Telephone & Electricity 150

TOTAL CAPITAL EXPENDITURES $7,507,756
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EXHIBIT C

LEGAL FEES
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1996 - JUNE 30,1997

FISCAL YEAR SERVICES PROVIDED AMOUNT

1996 - 97 $12,815

TOTAL LEGAL FEES $12,815

NOTE: Legal fees represent City payments to the law firm or Squire Sanders and
Dempsey for services in connection with the 19th Avenue Landfill. These fees
are direct expenses and were not included in capital expenditures.
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EXHIBIT D

EMPLOYEE TIME CHARGES
19TH AVENUE LANDFILL - COST ACCUMULATION 

JULY 1, 1996 - JUNE 30,1997

DEPARTMENT
EMPLOYEE TIME CHARGES

AMOUNT

Public Works $36,407

City Attorney 17,895

Street Transportation 4,610

Engineering 935

City Auditor 7,187

TOTAL EMPLOYEE CHARGES $67,034

Note: Employee time charges represent the actual hours spent on 19th 
Avenue activities by each employee in the above-listed departments.
Their hours were multiplied by their actual pay rates, plus fringes, or by
their work order rates, when available. These costs are direct expenses.
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EXHIBIT E

OTHER DIRECT EXPENSES
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1996 - JUNE 30,1997

EXPENSE
OTHER DIRECT EXPENSES:

AMOUNT

Electricity $6,379

Telephone 3,763

Water 1,363

Security Services 41,056

Fence Repair Material 1,597

Flame Detector 827

Locks 517

Miscellaneous 132

TOTAL OTHER DIRECT EXPENSES $55,634

Note: Other Direct Expenses were summarized from the City’s financial
Management System (FMS) Report 162. This total includes expenses from
contractual services cost categories. Legal fees and employee time
charges are also considered direct expenses but appear under their own
headings on The Cost Summary.
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EXHIBIT F

INDIRECT OPERATING EXPENSES
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1996 - JUNE 30,1997

EXPENSE
INDIRECT EXPENSES:

AMOUNT

SANITATION DIVISION ADMIN. $ 209,069

LANDFILL SUBDIVISION ADMIN. 826,361

CITYWIDE (CENTRAL SERVICE) 1,188,847

IN-LIEU TAXES 124,476

TOTAL INDIRECT OPERATING EXPENSES $ 2,348,753

19TH AVENUE AVERAGE ALLOC. @ 1.56%

19TH AVE. INDIRECT OPERATING EXPENSES $36,641

LESS PRIOR YEAR CORRECTION (30,220)

CORRECTED 19TH AVENUE
INDIRECT OPERATING EXPENSES $6,421

NOTE: We allocated indirect costs based on direct operating costs paid in
relation to other City landfills.
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EXHIBIT A

SUMMARY OF ACCUMULATED COSTS
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1977 - JUNE 30, 1998

EXPENSE TOTAL

CAPITAL (EXHIBIT B) $430,456

LEGAL FEES (EXHIBIT C) 13,635

CITY EMPLOYEE TIME (EXHIBIT D) 92,957

OTHER DIRECT EXPENSES (EXHIBIT E) 13,611

INDIRECT OPERATING (EXHIBIT F)   4,985

TOTAL $555,644
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EXHIBIT B

CAPITAL EXPENDITURES BY VENDOR
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1997 - JUNE 30,1998

VENDOR WORK PERFORMED TOTAL

Gordon Dudley, et al Land Acquisition – Peters Property $89,794

U.S. Environmental. Protection Agy Oversight Costs - 3/1/90 -12/31/97 86,936

Simons Li & Associates Construction Administration 77,982

Arizona Water Quality Assurance Oversight Services 58,334

Bolin Laboratories Groundwater Analysis 54,635

Dames & Moore Groundwater Study 28,585

Laidlaw Environmental Services Hazardous Waste Cleanup 18,389

Donald E. Ross, ASA Appraisal Services 10,032

National Flood Insurance Prgm. FEMA Review Fee 2,300

Grand Canyon Pump Cooling Shroud 1,441

Maricopa County Jury Fees 490

Graphic Law Photo Enlargements 447

Barry, Hetzer, Stickley Deposition Fees 331

Landiscor Inc. Photos 274

A to Z Equipment Rental Equipment Repair 194

Cole-Palmer Instrument Co. Testing Equipment 125

Fleming Attorney Services Process Server Fees 123

Reprographics Copy Services 44

TOTAL CAPITAL EXPENDITURES $430,456
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EXHIBIT C

LEGAL FEES
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1997 - JUNE 30,1998

FISCAL YEAR SERVICES PROVIDED AMOUNT

1997 – 98 $13,635

TOTAL LEGAL FEES $13,635

NOTE: Legal fees, this year, represent time spent by the City Attorney’s Office on
19th Avenue Landfill. On prior year reports, City Attorney time appeared
under EMPLOYEE TIME CHARGES, EXHIBIT D.

This year, any payments to outside legal firms pertain only to fees paid for
the acquisition of additional land for the Landfill, and are shown by firm name
under EXHIBIT B, CAPITAL EXPENDITURES BY VENDOR.
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EXHIBIT D

EMPLOYEE TIME CHARGES
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1997 - JUNE 30,1998

Department Amount

Public Works $92,957

TOTAL EMPLOYEE CHARGES $92,957

Note: Employee time charges represent the actual hours spent on 19th Avenue
Landfill activities by employees in the departments listed above. Their hours
were multiplied by the actual pay rate plus fringes.
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EXHIBIT E

OTHER DIRECT EXPENSES
19TH AVENUE LANDFILL – COST ACCUMULATION

JULY 1, 1997 - JUNE 30,1998

OTHER DIRECT EXPENSES AMOUNT

Electricity $5,361

Telephone 3,837

Water 2,434

Plants 1,181

Taxes and Fees 449

Coding Shroud Maintenance 225

Liquid Petroleum 82

Small Tools 42

TOTAL OTHER DIRECT EXPENSES $13,611

Note: Other Direct Expenses were summarized from the City’s Financial
Management System (FMS) Report 162. This total includes expenses from
contractual services cost categories.
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EXHIBIT F

INDIRECT OPERATING EXPENSES
19TH AVENUE LANDFILL - COST ACCUMULATION

JULY 1, 1997 – JUNE 30,1998

EXPENSE AMOUNT

INDIRECT EXPENSES:

SANITATION DIVISION ADMIN. $ 241,339

LANDFILL SUBDIVISION ADMIN. 1,092,031

CITYWIDE (CENTRAL SERVICE) 1,051,739

IN-LIEU TAXES 107,329

TOTAL INDIRECT OPERATING EXPENSES $2,492,438

19TH AVENUE AVERAGE ALLOCATION @ .2%

19TH AVENUE INDIRECT OPERATING EXPENSES $ 4,985

Note: We allocated indirect costs based on direct operating costs paid in relation
to other City landfills.
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EXHIBIT A

SUMMARY OF ACCUMULATED COSTS
19TH AVENUE LANDFILL – COST ACCUMULATION

JULY 1, 1998 – JUNE 30, 1999

EXPENSE TOTAL

CAPITAL (EXHIBIT B) $  90,762

LEGAL FEES (EXHIBIT C) 306

CITY EMPLOYEE TIME (EXHIBIT D) 57,814

OTHER DIRECT EXPENSES (EXHIBIT E) 89,886

INDIRECT OPERATING (EXHIBIT F) 78,087

TOTAL $  316,855
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EXHIBIT B

CAPITAL EXPENDITURES
19TH AVENUE LANDFILL – COST ACCUMULATION

JULY 1, 1998 – JUNE 30, 1999

VENDOR OVERSIGHT TOTAL

Arizona Water Quality Assurance Development Management $ 22,228

Dames & Moore Groundwater Air 50,631

Simon LI & Associates Construction Administration 17,530

Techniprint Co. Printing Services 373

TOTAL CAPITAL EXPENDITURES $90,762
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EXHIBIT C

LEGAL FEES
19TH AVENUE LANDFILL – COST ACCUMULATION

JULY 1, 1998 – JUNE 30, 1999

Legal fees represent the time spent by the City Attorney’s Office on the 19th Avenue
Landfill Project during July 1, 1998 through June 30, 1999. The total fees were $306.

This year, there were no additional legal fees paid to outside legal firms for this project.
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EXHIBIT D

EMPLOYEE TIME CHARGES
19TH AVENUE LANDFILL – COST ACCUMULATION

JULY 1, 1998 – JUNE 30, 1999

DEPARTMENT TOTAL

City Auditor $ 6,252

Public Works 51,562

TOTAL EMPLOYEE CHARGES $57,814
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EXHIBIT E

OTHER DIRECT EXPENSES
19TH AVENUE LANDFILL – COST ACCUMULATION

JULY 1, 1998 – JUNE 30, 1999

OTHER DIRECT EXPENSES AMOUNT

Agriculture and Horticulture $  1,624

Clothing 285

Electricity 5,517

Environmental Programs 126

Equipment Management 3,313

Equipment Rental 4,783

Facilities Management 2,606

Liquid Petroleum Gas 68

Materials 5,437

Small Tools and Equipment 2,049

Taxes 991

Telephone 1,994

Testing (Ground Water Monitoring) 57,056

Water 4,037

TOTAL OTHER DIRECT EXPENSES $  89,886
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EXHIBIT F

INDIRECT OPERATING EXPENSES
19TH AVENUE LANDFILL – COST ACCUMULATION

JULY 1, 1998 – JUNE 30,1999

INDIRECT EXPENSES

Solid Waste Division Administration $    212,632

Landfill Subdivision Administration 1,594,024

Citywide (Central Service) 885,174

In-Lieu Taxes 96,986

TOTAL INDIRECT OPERATING EXPENSES $2,788,816

19TH Avenue Average Allocation @ 2.8%

19 Avenue Indirect Operating Expenses $ 78,087

NOTE: We allocated indirect costs based on direct operating costs paid in relation to
other City landfills.



APPENDIX B
LIST OF DOCUMENTS REVIEWED

Community Relations Plan, with List of Contacts & Interested Parties, March 28, 1988, AZ
Dept. of Health Services

Remedial Investigation/Feasibility Study (RI/FS) Report (6-Volumes), Revised Draft,
January 13, 1989, Dames & Moore

 
Remedial Action (RA) Plan, Final Draft, June 12,1989 Dames & Moore
 

Record of Decision (ROD) Declaration, September 29, 1989 EPA, Daniel McGovern

Letter of Determination (LOD) w/No Action Alternative, September 21, 1989 ADEQ,
Norm Weiss

Consent Decree & Agreement between State of AZ & City of Phoenix, AZ, June 18, 1992,
U S District Court- Arizona

Explanation of Significant Differences #1, December 14, 1995, AZ Dept. of Environmental
Quality Environmental Protection Agency- Region 9

Superfund Preliminary Close-Out Report, February 17, 1998 ADEQ Keith Takata &
USEPA

Final RA Report: Construction Complete, September 15, 1998, Simons, Li & Assoc, Inc.

Final Operation & Maintenance Manual, September 15, 1998, Simons, Li & Assoc, Inc.

Ambient Air Monitoring Plan, October 30, 1998, Dames & Moore

Assessment of Upgradient 1, 1-DCE, November 25, 1998, Dames & Moore



Ambient Air Monitoring Program-Winter Sampling, February 5, 1999, Dames & Moore

Operations, Maintenance & Monitoring Program Manual for Landfill Gas Extraction
System, March 1, 1999, Bryan A Stirrat & Assoc, Inc. 

Ambient Air Monitoring Program Report, August 5, 1999, Dames & Moore

Letter: Review of Ambient Air Monitoring Program Report dated 8/5/99, September 20,
1999 EPA, Nadia Hollan

Memo: Concern RE: Groundwater Contamination at Hazardous Waste Facility Adjacent
to Site, November 4, 1999, Steve Brittle

Letter: Follow up Groundwater Sample for Nickel, w/ Lab Reports, November 12, 1999
COP, Ronald Serio

Letter: Reply to 11/4/99 memo RE: Groundwater Contamination Adjacent to Site,
November 19, 1999 EPA, Nadia Hollan





INTERVIEW DOCUMENTATION FORM

The following is a list of individuals that were interviewed during the implementation of the
five-year review conducted during the period from:   January 13, 2000      to:     March 31,
2000   .

Ron Serio Project Manager City of Phoenix   02/10/00
Name Title/Position Organization Interview Date

Steve Brittle Not Applicable Don’t Waste Arizona   02/11/00
Name Title/Position Organization Interview Date

Carol Johnson Project Manager City Planning Dept   02/11/00
Name Title/Position Organization Interview Date

Nancy Nesky Project Manager ADEQ   02/14/00
Name Title/Position Organization Interview Date

Cody Williams Council Member #8 City Council   02/24/00
Name Title/Position Organization Interview Date

Nadia Hollan Project Manager U.S. EPA Region IX   03/07/00
Name Title/Position Organization Interview Date

Name Title/Position Organization Date

Name Title/Position Organization Date

Name Title/Position Organization Date

Name Title/Position Organization Date
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INTERVIEWER(S): S. Ciekot (ADEQ); John Kim (ESE)
In person interview DATE: February 10, 2000 ; INTERVIEW METHOD:

TOPIC: SITE OPERATIONS, MAINTENANCE & MONITORING: SITE
MANAGER, O&M MANAGER, SITE STAFF, & CONSULTANTS

INTERVIEWEE: Ron Serio
REPRESENTING: City of Phoenix
ADDRESS: 3060 S. 27th Ave ; PHONE: 602- 534-1420

Phoenix, AZ 85009-6810

1. What is/was your understanding of the overall project at the Site?
Mr. Serio stated that he understood all aspects of the project and was familiar with all O&
M and monitoring operations at the site.

2. What is your impression of the completed project at the Site?
Mr. Serio stated that he is very pleased about the completed project. He also stated that
the overall project was implemented successfully and meets all remedial objectives.

3. What is your responsibility at the site (O&M, Monitoring)?
Mr. Serio is the site Project Manager who is responsible for overseeing all O&M,
Monitoring, and Reporting activities performed at the landfill since 1991.

4. Please describe the O&M/Monitoring responsibilities of other city staff and consultants?
Dale Henderson, works for the City of Phoenix and is the Supervisor of the of all O&M
activities performed. This includes the methane recovery and control system (flare), well
and monitoring points, as well as the landfill CAP. Mr. Henderson has two maintenance 
personnel under his direct control. Groundwater and methane monitoring activities are
directly supervised by Ron Serio, who has three technicians/inspectors that perform the
necessary tasks associated with collecting groundwater and methane data. Sheri Williams
is the primary person responsible for management of the groundwater and methane data. 
Bob Farmer of Dames and Moore is the Project Manager that implements the Ambient
Air monitoring and reporting at the site for the City of Phoenix. The O&M staff performs
daily visual inspections at the site, including inspection of each flare station.
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5. Describe any significant changes (or planned changes) to O&M/Monitoring activities that
are not addressed in the appropriate O&M manuals or monitoring plans?
No significant changes have been implemented. However, Mr. Serio stated he has
submitted a request for additional funding for the site. Mr. Serio would like to hire a
contractor to evaluate the existing methane extraction system at both cells (See issues
with methane system discussed in the response to Question #6). Any potential
recommendations to improve the existing system will be subject to approval by ADEQ
and EPA.

6. Describe any O&M problems or difficulties that may have affected the protectiveness or
effectiveness of the remedy, or O&M costs?
The monitoring probe D11 in Cell A-1 has methane concentration in the ranging 5 to 6 %
Mr. Serio believes that reason why D11 has elevated levels of methane is that the there is
not sufficient pull (i.e., vacuum) from the vacuum pumps to reduce the level of methane 
in this area. An evaluation of the system in Cell A-1 is currently being planned to
increase the vacuum pressure. Mr. Serio believes that the probes in the Salt River (SR-1  
thru SR-8) are not representative of the methane concentrations generated from the cells  
and should be abandoned. In addition, during flows in the river, Salt River probes cannot
be sampled. In Cell A Probe 20 has had continuous anomalous readings of Methane
above 5%. Mr. Serio believes that this anomalous reading is the result of the Probe
being installed in the landfill trash, which is supported by the fact that a newly installed
Probe (21) within the vicinity of Probe 20, but outside of the trash did not detect the
presence of methane. Consequently, Mr. Serio recommended that Probe 20 be
abandoned. Other probes with elevated methane reading (i.e., > 5%) include Probes B12  
thru B15, which are all located 150 feet inside the property boundary within landfilled
trash. Installation of additional probes closer to the property boundary and outside of the  
trash does not appear to be possible for this area. However, they are currently evaluating  
increasing the flare capacity so that vacuums and flowrates can be increased in these areas
to reduce methane levels. Mr. Serio noted that although some of the probes did show   
elevated methane levels, it was his belief that these elevated did not affect the
protectiveness or effectiveness of the remedy. Mr. Serio also stated that the during certain
periods of the year the flare system would continuously shut-down because the methane   
levels were not high enough in the recovered system. Once the system shuts down, it is 
manually restarted. Mr. Serio stated that they may look into retrofitting the system with 
an automatic restarting system when methane concentrations reach appropriate levels.  
Lot of rodents and rabbits were also noted within the landfill property.

7. Describe any activities implemented since completion of the remedies to optimize O&M?
A new position was recently filled by the City of Phoenix, who will be strictly in charge  
of O&M activities, solely at the 19 Ave Landfill.
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8. Describe any monitoring problems or results that may have affected the groundwater,
methane extraction systems, or ambient air, or have caused the implementation of the
site’s contingency plans?
Problems with the methane extraction system was discussed in #6. In terms of ground
water monitoring, during 1999 the arsenic and nickel concentrations in Well I-4 exceeded 
the MCL. However, because the three quarter average arsenic concentration was below
the MCL, the Contingency Plan was not implemented. The three quarter nickel
concentration did exceed the Groundwater Contingency plan threshold of three time the   
MCL in July 1999. Therefore, a follow-up sample was collected and the exceedance was 
not confirmed; the concentration of nickel was less than the MCL. In terms of the VOC
concentrations, a few downgradient wells indicated detection of 1,1-DCE above the MCL
and threshold level stated in the Groundwater Contingency Plan. However, the City
demonstrated that 1,1-DCE concentrations in the downgradient wells were coming from 
an upgradient source. Consequently, the Groundwater Contingency Plan was not
triggered. In terms of the Ambient Air monitoring, Mr. Serio believes the proximity of   
the Suma Canisters, placed on the landfill boundary along 19th Avenue, does not provide 
adequate representation of possible emissions of VOCs directly from the landfill.

9. Describe any activities implemented since completion of the remedies to optimize on-site
monitoring?
Mr. Serio recommended that for the groundwater monitoring program,  QA/QC sampling 
frequency of 20% be reduced. It was also recommended that analytical constituents, the 
number of wells to monitoring, and the monitoring frequency be reduced. Mr. Serio    
stated well DM-4 is cross gradient and does not provide useful groundwater data from the
landfill. Wells DM-3D and 3P are located approximately ½ mile northwest of the
landfill and may not provide the best data regarding the landfill’s impact on groundwater 
should sampling reveal contamination in these wells. Wells DM&S and 7D are located at
the northwest corner of the landfill and may provide more useful data.

10. Do you have any comments, suggestions, or recommendations to improve the site’s
operations, maintenance, or monitoring activities?
The only comments Mr. Serio had was on future reuse and development of the landfill.
Mr. Serio, believed that closed landfills such as the 19th Ave Landfill should be
considered for future reuse, especially since the implementation of the Rio Salado Project
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INTERVIEW QUESTIONNAIRE
19TH AVENUE LANDFILL, 5-YEAR REVIEW

INTERVIEWER(S): S. Ciekot (ADEQ); John Kim (ESE)
TelephoneDATE: February 11, 2000 ; INTERVIEW METHOD:

TOPIC: SITE BACKGROUND INFORMATION, NEIGHBORS & CAB
REPRESENTATIVE

INTERVIEWEE: Steve Brittle
REPRESENTING: Don’t Waste Arizona
ADDRESS: 6205 S. 12th Street ; PHONE: 602-268-6110

Phoenix, Arizona 85040

1. What is/was your understanding of the overall project at the Site?
Mr. Brittle has had limited involvement at the site in the recent years. However, he was 
aware of some issues regarding reburial of found drums containing hazardous waste,  
back into the landfill. Recently, Mr. Brittle has become interested in the site due to
possible groundwater issues related to the Innovative Waste Utilization (IWU) facility  
adjacent to the landfill.

2. What is your impression of the completed project at the Site?
Mr. Brittle had no impression of the project, but commented on future reuse issue of the 
landfill based on the Rio Salado Project. He also stated his concern on potential waste   
washout once a flow is established in the Salt River. Ms. Ciekot stated that ADEQ and  
ESE would be interviewing, Carol Johnson of the City of Phoenix Planning Department 
to discuss the Rio Salado Development and it effect on the 19th Ave Landfill.

3.  Please Describe your involvement or participation at the Site.
Mr. Brittle stated he has participated in the site by reviewing files at ADEQ and may have
attended some community meetings in the past. Recently, Mr. Brittle contacted ADEQ  
and EPA regarding recent groundwater data at the site to inquire how the IWU facility is 
potentially related. Mr. Brittle is also involved in community meetings for planning of  
the Rio Salado project.

4. Do you feel that you were kept well informed about all phases of the project?
No.
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5. What effects have site operations had on you (or the surrounding community)?
Not much effect at present. However, during construction of landfill cap significant
amounts of dust was created. Concern is still present associated with dust generating
from the landfill during major wind storms.

6. During implementation of the project were you aware (or informed) of any events,
incidents, problems or activities that effected you (or the surrounding community)?
Mr. Brittle stated the issue regarding whether or not drums containing hazardous waste
were found, made the community skeptical of the City.

7. After completion of the project were you aware of any events, incidents, problems, or
activities, that may have effected the site, you, or the surrounding community?
No.

8. Are you aware of any community concerns regarding the site or its operation and
administration that have not been resolved?
Mr. Brittle believes leaving contaminated groundwater in place is inappropriate and
future generations may have to deal with these problems.

9. Do you have any comments, suggestions, or recommendations regarding the site’s
management or operations?
Mr. Brittle again commented on Rio Salado Development issue with landfill washout
and the reburied drums issue. Mr. Brittle state that the City of Phoenix had lost some
credibility with the public regarding the reburied drum issue.

10. Can you recommend any additional community members that we should talk to?
No.
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INTERVIEW QUESTIONNAIRE
19TH AVENUE LANDFILL, 5-YEAR REVIEW

INTERVIEWER(S): S. Ciekot (ADEQ); J. Kim (ESE)
 TelephoneDATE: February 11, 2000 ; INTERVIEW METHOD:

TOPIC: STATE & LOCAL CONSIDERATIONS, STATE AGENCIES & LOCAL
AUTHORITIES

INTERVIEWEE:  Carol Johnson
REPRESENTING:  City of Phoenix, Planning Department
ADDRESS:  200 W. Washington, 6th Floor ; PHONE: 602-262-4071

 Phoenix, Arizona 85003

1. What is/was your understanding of the overall project at the Site?
Site is closed and being monitored with no future land use planned until monitoring is
completed.

2. What is your impression of the completed project at the Site?
Had no impression about the completed project except for future land use of the property.

3. Have there been routine communications or activities conducted by you office related to  
the site?
Ms. Johnson is the City’s Project Manager for the planning aspects of the Phoenix Reach 
of the Rio Salado Project, and has had no involvement with the Site until recently. She  
stated communities were raising questions about future use of landfill located adjacent to 
the Salt River, and the effects that the Rio Salado Project would have on these landfills.   
She stated that community members have attended monthly meeting regarding Rio
Salado Project, where landfill location and redevelopment issues have been raised.

4. Have there been any complaints or other incidents related to the site requiring any
response by your office?
None.
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5. Are you aware of any current or planned changes to your regulations/ordinances, or
current/future land development that may impact the operations or remedies at the site?
As part of the Rio Salado Project the City of Phoenix is considering doing design overlay 
of corridors from I-17 to Broadway ½ mile on either side of the Salt River. No rezoning
of the landfill area is planned. Additional low flow channels within the Salt River is
planned from 7th St to 19th Ave. No plans for open channel flow within the Salt River  
portion adjacent to the Landfill. Ponds will be located between 7th Ave and 7th St which
will discharge into the Salt River; wells are currently being installed at 7th Ave for     
irrigation and the ponds. Walkways are also planned on either side of the Salt River   
through the 19th Ave. Landfill Portion of the Salt River, which may require redefining  
the land use restriction.

6. In your opinion, have on-site operations conducted appropriate O&M and monitoring at  
the site in accordance with developed manuals and plans?
Not applicable to this interviewee

7. Are you aware of any community concerns regarding the site or its operation and
administration?
None that she was aware of.

8. Do you have any comments, suggestions, or recommendations regarding the site’s
management or operations?
Site redevelopment issues including landscaping and vegetation to blend in with the Rio
Salado Project.
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INTERVIEW QUESTIONNAIRE
19TH AVENUE LANDFILL, 5-YEAR REVIEW

INTERVIEWER(S): J. Kim (ESE)
 TelephoneDATE: February 14, 2000 ; INTERVIEW METHOD:

TOPIC: STATE & LOCAL CONSIDERATIONS, STATE AGENCIES & LOCAL
AUTHORITIES

INTERVIEWEE: Nancy Nesky
REPRESENTING: ADEQ
ADDRESS: 3033 N. Central Ave. ; PHONE: 602-207-4180

Phoenix, AZ 85012

1. What is/was your understanding of the overall project at the Site?
Mrs. Nesky stated that she was the previous ADEQ Project Manager during the implent-
ation of the Remedies at the Site so she had full understanding of the implementation   
phase of the project.

2. What is your impression of the completed project at the Site?
Mrs. Nesky stated that she was very pleased with completed project and that a good cap  
and methane recovery system was installed. She was also pleased with the channelization
of the Salt River. The only problem she could remember during the construction phase  
was dust emissions, which were resolved by putting in semi-permanent access roads in  
the landfill property.

3. Have there been routine communications or activities conducted by you office related to
the site?
Mrs. Nesky stated that since she is no longer involved on this project, she was unaware of
any activities performed by her office.

4. Have there been any complaints or other incidents related to the site requiring any
response by your office?
Mrs. Nesky discussed the reburied drum issue brought up by Steve Brittle. She stated
that the first drum issue was presented by Heidi Stillman former employee of ADEQ,
who also had a second job doing health and safety oversight at the landfill. Ms. Stillman
initially reported to ADEQ that the City of Phoenix had encountered drums during the
relocation of the some of the landfill waste during the rechannelization, which were
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reburied at a specific location of the current landfill. Based on her allocation, ADEQ 
performed pot holing and geophysical survey at the suspected area where the drums were 
supposed to buried. The results indicated that there was no evidence of any drums being  
buried in the suspected area. Approximately a year later, after Ms. Stillman was 
discharged from ADEQ, she accused the City of Phoenix of finding more drums and
disposing of the contents which was determined to be hazardous waste into the landfill 
cell. When ADEQ investigated this second accusation, it was determined that the City of 
Phoenix did uncover some drums containing liquids which was mixed with soil and 
placed into the cell without proper characterization. Further interview with the City of   
Phoenix revealed that the noncharacterization and disposal of the drummed liquids was  
conducted at the direction of Ms. Stillman, who was working for the City of Phoenix and 
ADEQ. Based on the amount of material that was disposed, ADEQ Hazardous Waste   
Division and EPA decided not to pursue any enforcement action, which was presented in 
a memorandum.

5. Are you aware of any current or planned changes to your regulations/ordinances, or      
current/future land development that may impact the operations or remedies at the site?  
None.

6. In your opinion, have on-site operations conducted appropriate O&M and monitoring at 
the site in accordance with developed manuals and plans?
No opinion, not current Project Manager.

7. Are you aware of any community concerns regarding the site or its operation and
administration?
No, not current Project Manager.

8. Do you have any comments, suggestions, or recommendations regarding the site’s
management or operations?
No.
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INTERVIEW QUESTIONNAIRE
19TH AVENUE LANDFILL, 5-YEAR REVIEW

INTERVIEWER(S): S. Ciekot (ADEQ) 
 In person interviewDATE: February 24, 2000 ; INTERVIEW METHOD:

TOPIC: STATE & CONSIDERATIONS, STATE AGENCIES & LOCAL 
AUTHORITIES

INTERVIEWEE:  Cody Williams, Council Member District 8
REPRESENTING: City of Phoenix City Council
ADDRESS: 200 W. Washington, 11th Floor ; PHONE: 602-262-7493

Phoenix, Arizona 85003

1. Please describe any community concerns regarding the 19th Avenue Landfill.
Mr. Williams stated the community has concerns regarding the future use of the landfill. 
Mr. Williams is involved with the planning aspects and community relations for the   
Phoenix Rio Salado project. The goal of this project is to revitalize the dry Salt River  
bed, including revegetation, a low flow channel, and multi-use trails. The community has 
expressed concerns that the 19th Avenue Landfill is seen as an unproductive, valuable     
piece of property that may be used in some respect for the Rio Salado project. Mr.        
Williams and the community would like to know what resources are available and what  
process must take place for possible redevelopment or use of the landfill.

2. Has the community expressed concerns to you regarding health threats related to the
completed site?
Mr. Williams stated, over the last 6 years of service in District 8, he has never received    
(via telephone or community meetings) a comment regarding outstanding health concerns 
at the site. Mr. Williams receives routine concerns from the community regarding other  
environmental issues within his district (i.e., recent issue regarding the hazardous waste  
permit at the Innovative Waste Utilization facility). However, the community does not 
express concerns regarding the 19th Avenue Landfill.
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INTERVIEW QUESTIONNAIRE
19TH AVENUE LANDFILL, 5-YEAR REVIEW

INTERVIEWER(S): J. Kim (ESE)
TelephoneDATE: March 07, 2000 ; INTERVIEW METHOD:

TOPIC: STATE & LOCAL CONSIDERATIONS, STATE AGENCIES & LOCAL
AUTHORITIES

INTERVIEWEE: Nadia Hollan
REPRESENTING: U.S. EPA, Region IX
ADDRESS: 75 Hawthorne Street ; PHONE: 415-744-2363

San Francisco, CA 94105

1. What is/was your understanding of the overall project at the Site?
Ms. Hollan stated the site was originally placed on the Superfund list due to washout of   
trash during a 100-year storm event. The site eventually was transferred to ADEQ for    
oversight under the WQARF program. Currently all remedies have been implemented  
and the site is conducting O & M of the implemented remedies, and monitoring of      
groundwater and methane.

2. What is your impression of the completed project at the Site?
Ms. Hollan believed that the overall project went pretty well. However, she had some   
concern about methane probes located in the landfill trash Providing non-representative 
elevated readings. Ms. Hollan also pointed out that the monitoring procedure in the    
Ambient Air Monitoring Plan may have to be revised so that background versus actual   
landfill emissions can be distinguished.

3. Have there been routine communications or activities conducted by you office related to
the site?
Ms. Hollan stated that most of the communication regarding this site was between her   
and ADEQ, which included addressing community concerns and review of documents  
and reports.

4. Have there been any complaints or other incidents related to the site requiring any
response by your office?
Ms. Hollan stated Ms. Heidi Stillman former employee of ADEQ, submitted a request to  
EPA to perform a criminal investigation on illegal disposal of hazardous waste at the site. 
EPA and ADEQ investigated this allocation (See Nancy Nesky of ADEQ’s response to    
Question #4), and concluded that the allocation of criminal activities was unfounded.
Other environmental groups had concerns on the potential use and reuse of the site. Also 
Mr. Steve Brittle of Don’t Waste Arizona also submitted a letter pertaining to the
presence of 1,1-DCE in groundwater relative to the Innovative Waste Utilization facility.  
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5. Are you aware of any current or planned changes to your regulations/ordinances, or
current/future land development that may impact the operations or remedies at the site?        
Ms. Hollan stated that the Dioxin Emission requirements for RCRA hazardous waste           
incinerators may be relevant and appropriate (or to be considered) for the methane
extraction control system at the site.

6. In your opinion, have on-site operations conducted appropriate O&M and monitoring at 
the site in accordance with developed manuals and plans?
Ms. Hollan stipulated that without her detailed examination of O&M manuals and      
monitoring plans, she was under the impression that generally on-site operation have    
conducted appropriate O&M and monitoring at the site.

7. Are you aware of any community concerns regarding the site or its operation and
administration?
Ms. Hollan stated the Arizona community was mainly concerned about future use/reuse  
of the landfill. In addition, in California communities are also concerned about Dioxin  
Emissions, which may prompt EPA to request an emissions study for Dioxin of the gas  
control systems at the landfill.

8. Do you have any comments, suggestions, or recommendations regarding the site’s
management or operations?
Ms. Hollan stated that she had no comments or recommendations since ADEQ is conduct 
the oversight of the landfill O&M and monitoring operations.
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CITY OF PHOENIX 19TH AVE LANDFILL
Permit Number 95-0352
October 17, 1996

SPECIFIC CONDITIONS:

21. Allowable Emissions: The Permittee shall not allow emissions into the atmosphere
to exceed any of the following limits:

Daily Emission Twelve Month
Limits Rolling Average

Particulates (TSP) 105 pounds 17.5 Tons

Particulates smaller than
10 Microns (PM10)

75 pounds 12.5 Tons

Non-Methane Organic
Compounds (NMOCs)

75 pounds 12.5 Tons

Sulfur Oxides (Sox) 30 pounds 5 Tons

Carbon Monoxide 75 pounds 12.5 Tons

Nitrogen Oxides (Nox) 50 pounds 8.5 Tons
The twelve month rolling average shall be calculated at the end of each calendar month by
summing the total emissions over the most recent twelve calendar months.

22. Control Device Parameters for Cell A Flare Exhaust System:

1. Filter/condensate knockout drums
All landfill gas from field gas collection systems shall pass through the
filter/condensate knockout drums having a control efficiency of 99.7% by weight
for particulates of 5 microns or above as certified by the filter manufacturer.

2. All landfill gas passing through the gas collection system Cell -A, shall pass
through a properly functional flare system. The flare system shall be operated
at a minimum temperature of 1400 EF and shall have a maximum landfill gas
inlet stream of 1500 standard cubic feet per minute (scfm). The flare system
shall have at least 90% destruction efficiency by weight for NMOCs. If a lower
temperature is to be used, it must first be demonstrated through testing that the
lower temperature produces at least a 90% destruction efficiency for NMOCs,
with a carbon monoxide concentration of less than 100 parts per million by
volume at the outlet.
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ACTUAL EMISSION RATE(S):

EMISSIONS FROM CELL A FLARE STATION

RUN EXHAUST FUEL FLOW  RESIDENCE NOx CO NMOC EMMISSIONS

NUMBER TEMPERATURE RATE TIME EMISSIONS EMISSIONS INLET ) OUTLET ) EFFICIENCY 

(EF) (DSCFM) (SEC) (LB/DAY ) (LB/DAY) (LB/DAY (LB/DAY (%)

1 1632 1230 1.7 6.6 7.2 46.6 <0.3 >99.4

2 1549 1300 1.3 16.7 5.5 61.3 <0.4 >99.3

3 1536 1320 1.1 19.8 4.3 50.5 <0.4 >99.1

4 1354 1340 1.1 16.9 53.5 52.3 0.9 98.3

5 TEST ABORTED AFTER 30 MINUTES - DATA EXCEEDED INSTRUMENT RANGE

6 1390 770 2.6 5.6 3.5 25.9 0.3 98.7

7 1340 680 2.3 7.2 21.5 30.2 0.5 98.3

8 1335 820 1.8 11.2 30.1 27.0 0.9 96.7

AVG 1-3 1572 1283 1.4 14.4 5.7 52.8 <0.4 >99.3

AVG 6-8 1355 757 2.2 8.0 18.4 27.7 0.6 97.9

LIMIT $1400 #1500 $0.6 #50 #75 #75 $90

Runs 1, 2, and 3 performed with operating temperature set at 1700EF and VFD set at 1291 rpm (~1385 acfm)
Runs 4 and 5 performed with operating temperature set at 1500EF and VFD set at 1291 rpm (~1385 acfm)
Runs 6, 7, and 8 performed with operating temperature set at 1500EF and VFD set at 880 rpm (~900 acfm)

COMPLIANCE DETERMINATION: Performance of the Perennial Energy, Inc., flare located at the Cell A
flare station complies with Maricopa County Air Pollution Control Regulations for operation at either 1700EF
and 1291 rpm or 1500EF and 880 rpm with the primary air shutter lever positioned in the same setting as
during testing.

II. TEST METHOD(S):
EPA Test Methods 2 through 4 (General)
EPA Test Method 7E (Outlet NOx concentration)
EPA Test Method 10 (Outlet CO concentration)
EPA Test Method 19 (Inlet flow rate)
Modified South Coast Air Quality Management District (SCAQMD) Method 25.1 (Inlet and outlet

NMOC concentrations)

CALCULATIONS REVIEW: All calibration data, production information, field data, data logs, and
summaries.

APPLICABLE REGULATION(S): Maricopa County Air Pollution Control Rule 320 - Odors and Gaseous Air
Contaminants.

III. COMMENTS: When lab results are below the detectability limit, a concentration of one-half the
detection limit cannot arbitrarily be assumed. Results must be reported as “less than” the detection limit
with efficiencies being “greater than” those calculated using the detection limit. Runs 1 through 3 NMOC
outlet emissions and flare efficiencies are affected by this change.
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ACTUAL EMISSION RATE(S):

EMISSIONS FROM CELL A1 FLARE STATION

RUN EXHAUST FUEL FLOW  RESIDENCE NOx CO NMOC EMMISSIONS

NUMBER TEMPERATURE RATE TIME EMISSIONS EMISSIONS INLET ) OUTLET EFFICIENCY 

(EF) (DSCFM) (SEC) (LB/DAY ) (LB/DAY) (LB/DAY (LB/DAY) (%)

1 1408 75 1.9 1.06 3.03 1.22 <0.02 >98.4

2 1433 71 1.7 1.28 0.55 1.50 <0.03 >98.0

3 1430 77 1.4 1.70 1.06 1.77 0.05 97.2

AVG 1-3 1424 74 1.7 1.35 0.54 1.50 <0.03 >97.9

LIMIT $1400 #1500 $0.6 #50 #75 #75 $90

Runs 1, 2, and 3 performed with operating temperature 1550EF and flow rate set at ~75 acfm

COMPLIANCE DETERMINATION: Performance of the Perennial Energy, Inc., flare located at the
Cell A1 flare station complies with Maricopa County Air Pollution Control Regulations for operation
at 1550EF and 75 acfm.

       II. TEST METHOD(S):
EPA Test Methods 2 through 4 (General)
EPA Test Method 7E (Outlet NOx concentration)
EPA Test Method 10 (Outlet CO concentration)
EPA Test Method 19 (Inlet flow rate)
Modified South Coast Air Quality Management District (SCAQMD) Method 25.1 (Inlet and outlet

NMOC concentrations)

CALCULATIONS REVIEW: All calibration data, production information, field data, data logs, and
summaries.

APPLICABLE REGULATION(S): Maricopa County Air Pollution Control Rule 320 - Odors and
Gaseous Air Contaminants.

Ill. COMMENTS: When lab results are below the detectability limit, a concentration of one-half the
detection limit cannot arbitrarily be assumed. Results must be reported as “less than” the detection
limit with efficiencies being “greater than” those calculated using the detection limit. Runs 1 and 2
NMOC outlet emissions and flare efficiencies are affected by this change.

The hydrocarbon emissions data in the report summary table are expressed in terms of lb/hr.
However, the numerical values presented actually correspond to emission results in lb/day.
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Table 8-1
Summary of Well

Identification & Location Information

Well ADWR ADWR
Northing Easting Elev

Name Registration File

Existing and Replacement Wells

DM-3I 55-516923 A(1-2)13DBD 882691.43 442971.18 1055.34

DM-3D 55-516922 A(1-2)13DBD 882687.76 442967.76 1055.64

DM-3P 55-516924 A(1-2)13DBD 882696.20 442995.32 1055.73

DM-4 55-516921 A(1-3)18CAB 883031.22 446189.00 1060.22

DM-5S 55-516919 A(1-3)19BDD 876583.48 448819.94 1063.73

DM-5D 55-516918 A(1-3)19BDD 876576.93 448819.78 1063.34

DM-6 55-516920 A(1-2)24ABC 880452.47 443028.16 1050.51

DM-7S 55-534371 A(1-2)24AAA 881105.10 444061.57 1051.16

DM-7D 55-534372 A(1-2)24AAA 881102.87 444048.82 1051.29

DM-8S 55-534796 A(1-3)19DAB 878162.06 448827.47 1064.45

DM-8D 55-534797 A(1-3)19DAB 878160.40 448814.84 1064.53

I-1 55-806908 A(1-3)19BAB 881134.40 445656.00 1059.38

I-2R 55-556389 A(1-3)19BAD 880382.89 446984.93 1060.85

I-3 55-502039 A(1-3)19CAC 877935.10 444454.30 1059.17

I-4 55-502038 A(1-2)24ADA 879195.90 444343.00 1054.28

I-5R 55-559326 A(1-3)19CAC 877211.97 446333.01 1059.30

I-6 55-806910 A(1-3)19CAC 876644.64 446569.17 1057.87

I-8R 55-559327 A(1-3)19BBC 880253.63 444427.60 1054.12

River
North-R

55-556809 A(1-3)19ACC 878571.62 447105.35 1062.98

Abandoned Wells

I-2 55-806907 A(1-3)19BAD 880418 446990 1061.08

I-5 55-806909 A(1-3)19CAC 877263 446403 1045.80

I-8 55-502037 A(1-3)19BBC 880229 444506 1057.77

River
North

55-807384 A(1-3)19BDD 878572 446952 1048.77
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Table 8-2
Summary of Well

Construction

Well Date Drilling Well Depth Casing Screen Interval 

Name Completed Method (in feet) Type (in feet)

Existing and Replacement Wells

DM-3D 6/15/87 Mud Rotary 370 6" PVC 280-320

DM-3I 6/26/87 Mud Rotary 232 6" PVC 185-225

DM-3P 6/20/87 Mud Rotary 170 10" PVC 110-150

DM-4 6/19/87 Mud Rotary 170 6" PVC 110-150

DM-5D 8/8/87 Mud Rotary 300 6" PVC 185-225

DM-5S 8/5/87 Mud Rotary 164 6" PVC 110-150

DM-6 6/11/87 Mud Rotary 170 6" PVC 110-150

DM-7D 5/13/92 Casing Hammer 169 6" PVC 153.4-168.4

DM-7S 5/13/92 Casing Hammer 101 6" PVC 59-99

DM-8D 5/13/92 Casing Hammer 179 6" PVC 163.4-178.4

DM-8S 5/13/92 Casing Hammer 99 6" PVC 58.9-98.9

I-1 10/27/79 Casing Hammer 101 4" PVC 32-101

I-2R 9/18/96 Percussion 101 4" PVC 60-100

I-3 12/6/79 Casing Hammer 100 4" PVC 46N-100

I-4 11/3/79 Casing Hammer 102 4" PVC 33-102

I-5R 7/10/96 Percussion Hammer 115 4" PVC 65-115

I-6 11/14/79 Casing Hammer 102 4" PVC 32-102

I-8R 7/11/96 Percussion Hammer 115 4" PVC 65-115

River North-
R

10/30/96 Percussion 95 4" PVC 60-95

Abandoned Wells

I-2 11/7/79 Casing Hammer 101 4" PVC 32-101

I-5 11/16/79 Casing Hammer 100 4" PVC 41-100

I-8 2/2/82 Drilled 100 4" PVC 40-100

River North unknown Casing Hammer 82 3" PVC 47-82



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 1.  Excessive vegetation potentially restricting storm water flow through the drainage ditch
culvert; northwest corner of Cell A.

Pic. 2.  Eroded area at edge of the CAP leading to perimeter drainage channel west side of
Cell A.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 3.  Typical picture of gas collection system condensate sump valve set.

Pic. 4.  Picture of gas extraction well A1-A (right) and condensate sump A-1.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 5.  More eroded area around the perimeter of the CAP on the western side of Cell A, just
prior to the drainage channel.

Pic. 6.  Close up of eroded area at same location described in Pic. 5, approximately 5 feet
wide and 2 feet deep.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 7.  View of western drainage channel with amorflex exposed. Note: excessive vegetation
In front of picture and eroded cover on right side of channel.

Pic. 8.  Soil around valve box of gas extraction well A290-B and Sump A-5, eroded away.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 9.  Picture of sedimentation pond located at southwest corner of perimeter drainage
system.

Pic. 10.  Picture of storm water outlet grate in southwest sedimentation pond. Note: Debris
needs to be cleared.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 11.  Picture of flap gate that discharges storm water from the southwest sedimentation
pond to the Salt River. Soil cement washout protection levee along north river bank wall also
shown.

Pic. 12.  Perimeter drainage channel along south boundary of Cell A.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 13.  Picture of standing water in southern drainage channel near west side of the Cell.

Pic. 14.  Cell A Cover eroded area along the southern drainage channel near w4stern section.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 15.  Picture of southeast sedimentation pond.

Pic. 16.  Picture of flap gate that discharge storm water from the southwest sedimentation pond
to the Salt River. Note: Standing water.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 17.  Picture of storm water drainage gate located in the bottom of eastern perimeter
drainage channel adjacent to the 15th Avenue berm. Note: Sedimentation buildup around the
grate, which drains storm water to flap gate shown in Pic. 16.

Pic. 18.  Picture of eastern drainage channel showing more drainage gates. Note: Above
ground gas collection line shown on the right.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 19.  Above ground gas extraction line along the eastern side of Cell A.

Pic. 20.  Picture of Cell A let down channel on the east side of the landfill. Note: Access road
has been eroded away.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 21.  Picture of methane probe B-15.

Pic. 22.  Area adjacent to the southwest corner of the Tallow Plant, where the berm, pictured
on the right, does not tie into the drainage channel, pictured on the left, which could allow storm
water run-off from the cap to flow off-site into the Tallow Plant property.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 23.  Another picture of the let down channel running east-west along the center of Cell A.

Pic. 24.  Typical picture of Cell A top cover w/ established vegetation.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 25.  Picture of Condensate tank at Cell A flare station.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 26.  Picture of Cell A flare system emergency shut-off system. Note: Picture of flare system
inspection and maintenance logs.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A-1, MARCH 9, 2000

Pic. 1.  Picture of access gate to Cell A-1 perimeter security fencing.

Pic. 2.  Picture of exposed armor flex in Cell A-1 perimeter drainage channel.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 3.  Picture of Cell A-1 top cover with established vegetation.

Pic. 4.  Picture of minor Cell A-1 cover eroded area along the perimeter drainage channel
along the west property boundary.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 5.  Picture of typic condensate collection valve box in Cell A-1.

Pic. 6.  Picture of northwest sedimentation pond with storm water outlet culvert. Note: Picture
of Cell A-1 flare station in background.



PHOTOGRAPHIC DOCUMENTATION
SITE INSPECTION OF 19TH AVENUE LANDFILL CELL A, MARCH 9, 2000

Pic. 7.  Picture of soil cement levee along south bank of Salt River.

Pic. 8.  Picture of groundwater monitoring Well I-6.













ENVIRONMENTAL SERVICES DEPARTMENT
AIR POLLUTION CONTROL

2406 South 24th Street, Suite E-204
Phoenix, Arizona 85034

(602) 506-6027, 6094
(602) 406-6925 (FAX)

AIR QUALITY PERMIT

Permit Number: 95-0352 Issue Date: June 28, 1996
Expiration Date: June 28, 2001

Permittee Name: City Of Phoenix Public Works
Mailing Address: 3060 S 27TH AVE, Phoenix, AZ 85009
Business Name: City Of Phoenix 19th Ave Landfill
Business Address: LOWER BUCKEYE RD, Phoenix, AZ

Equipment Covered: See attached list

This Permit is issued in accordance with Maricopa County Air Pollution (MCAP) Control
Regulations, Rule 200, Section 303, and Arizona Revised Statutes, §49-480.

The attached Permit Conditions are incorporated into and form an integral part of this Permit.

This Permit is not transferable except by application to the MCAP Control Officer as provided
for by Arizona Revised Statutes § 49-483.

If the MCAP Control Officer determines that additional monitoring, sampling, modeling and/or
control of emissions from the facility may reasonably be needed to provide for the continued
protection of public health, safety and/or welfare, the MCAP Control Officer will amend the
provisions of this Permit.

This Permit may be subject to suspension or revocation for cause including nonpayment of
fees, noncompliance with Arizona State Statutes, Maricopa County Air Pollution Control
Regulations, or the attached Permit Conditions, or if the MCAP Control Officer determines
that significant misrepresentation exists in the application and supporting documentation filed
to obtain or modify this Permit.



PERMIT CONDITIONS
City of Phoenix, 19th Ave. Landfill

Permit Number 95-0352
May 2, 1996

The numerical section references in this Permit are based on Maricopa County Air
Pollution Control Rules and Regulations (Rules) in effect on the date of issuance of these
Permit Conditions. In the event that these rules are revised to change the numerical
references during the term of this Permit, the revised numbering system will apply to this
permit.

GENERAL CONDITIONS:

1. Annual Compliance Certification: The Permittee shall file an annual compliance
certification with the Maricopa County Department of Environmental Services
(Department), Attn: Air Quality Compliance Supervisor. The compliance certification
shall be filed on a form and in the manner specified by the Maricopa County Air
Pollution Control Officer (Control Officer).

2. Certification: Any document which is required to be submitted by this Permit or the
Rules shall contain certification by a responsible official of truth, accuracy and
completeness. This certification shall state that, based on information and belief
formed after reasonable inquiry, the statements and information in the document are
true, accurate and complete.

3. Controls: Except as provided by the applicable Rules or these Permit Conditions, the
Permittee shall not operate any equipment or process unless air pollution controls,
required by either this Permit or the Rules, are in place, are operating without bypass,
and are operating within their design parameters and in accordance with any other
conditions specified in this Permit. This requirement to operate any required air
pollution control equipment may be temporarily waived:
a. for good cause if advanced written approval is obtained from the Control

Officer, or
b. for preventative maintenance of the control device if the shutdown is allowed in

the control’s Operation and Maintenance Plan which has been approved in
writing by the Control Officer.

The Permittee shall notify the Control Officer, in accordance with Rule 220, before
making any additions, modifications or replacements to any air pollution control
equipment. This notification requirement does not apply to normal maintenance and
repair activities.

4. Fees: The Permittee shall pay, in a timely manner, an annual fee for this Permit as
determined by the Control Officer in accordance with Rule 280.
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5. Fugitive Dust: The Permittee shall take all reasonable precautions to minimize the
emissions of fugitive dust in accordance with §300 of Rule 310. 

6. Leased/Rented/Borrowed Equipment: If the Permittee leases, rents, or lends any
equipment covered by this permit to a second party, the Permittee shall provide the
second party with a copy of this Permit. It is the responsibility of the person using the
equipment to make sure that the equipment is properly permitted and operated. If the
Permittee does not provide the second party with a copy of this Permit, both the
Permittee and the second party shall be responsible for operating the source in
compliance with the Permit and for any violation thereof.

7. Maintenance: The Permittee shall keep all equipment under this Permit in good
working order through an active maintenance program established in accordance with
the approved Operation and Maintenance Plans or, in its absence, with manufacturers'
recommendations, and generally accepted industry standards.

8. Malfunctions (Emergency Upsets): A malfunction that causes emissions in excess
of those allowable by either the Rules or these Permit Conditions shall constitute a
violation. Any affirmative defense of a violation caused by a malfunction shall be
documented in accordance with §501 of Rule 100.

9. Modifications: The Permittee shall notify the Control Officer, in accordance with the
Rules, of changes, replacements or additions to the source which are not covered by
this Permit.

10. Operations: The Permittee shall operate all equipment and processes in accordance
with these Permit Conditions, applicable approved operations and maintenance plans,
and all applicable requirements of Federal laws, Arizona laws, and Maricopa County
Air Pollution Control Rules and Regulations.

The Permittee shall halt or reduce activities if necessary in order to maintain
compliance with these Permit Conditions, all approved operations and maintenance
plans, and all applicable requirements of Federal laws, Arizona laws, and Maricopa
County Air Pollution Control Rules and Regulations.

11. Portable Sources: If this Permit is for a portable source, the Permittee shall notify this
Department, Attn: Air Quality Compliance Supervisor, in writing at least ten days in
advance of moving to any location in Maricopa County. The
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notification shall include, at a minimum, the information required by §410 of Rule 200.

If the proposed location will have additional sources of air pollution under the control
of the Permittee, the notification shall also contain a summary of the projected and
allowable emissions for these additional sources.

The ten day notification requirement may be waived if both of the following conditions
are met:
a. the Permittee can demonstrate to the satisfaction of the Control Officer that an

emergency situation existed, and
b. the Permittee notifies the Department of the required information by telephone

as soon as is practical and follows up with a written copy within seven days.

The Permittee shall submit any fees required by Rule 280 at the time that the
notification is filed.

If the Permittee obtains an air quality permit from the Arizona Department of
Environmental Quality (ADEQ) for any source covered by this Permit, the Permittee
shall provide a copy of the ADEQ permit to the Department within 30 days of its issue.

12. Record Keeping: The Permittee shall maintain accurate records as required by these
Permit Conditions and by Section 500 of all applicable Rules. These records will be
kept in a form which allows easy verification of compliance with these Permit
Conditions and any applicable Rules.

All records shall be kept for a minimum of three years except that all records required
to demonstrate that an air pollution control device is being operated properly shall be
retained for five years.

All records required by this Permit shall be made available for inspection upon request
by a representative of the Control Officer.

Upon request, the Permittee shall furnish to the Control Officer copies of records
required to be kept by this permit.

13. Renewal: The Permittee shall file an application for a permit renewal at least six
months, but not more than 18 months, before the expiration date of this Permit.
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14. Reopening For Cause: This Permit shall be reopened or revised prior to expiration
under any of the following conditions:
a. either the Control Officer or the Administrator of the United States

Environmental Protection Agency (Administrator) determines that this Permit
contains a material mistake or that inaccurate statements were made in
establishing the emission standards or other terms or conditions of this Permit,
or

b. either the Control Officer or Administrator determines that this Permit must be
revised or revoked to assure compliance with the applicable requirements.

15. Reporting: If notified, the Permittee shall submit an annual emissions inventory report
to the Control Officer. The report shall summarize the activities and air pollution
emissions from the facility during the previous calendar year in accordance with §507
of Rule 100. The report shall be filed on a form supplied by the Control Officer and shall
be due by April 30 or 90 days after the Control Officer makes the forms available,
whichever is later.

The Permittee shall furnish to the Control Officer, within a reasonable time, any
information that the Control Officer may request in writing to determine whether cause
exists for revising or revoking and reissuing this Permit or to determine compliance
with this Permit.

Upon request, the Permittee shall furnish to the Control Officer copies of records
required to be kept by this Permit.

The Permittee shall file any additional reports required by the Control Officer in a
complete and timely manner.

16. Right to Entry: The authorized representative of the Control Officer, upon
presentation of credentials, shall be permitted:
a. to enter upon the premises where the source is located or emissions-related

activity is conducted, or in which any records are required to be kept under the
terms and conditions of this Permit, and

b. to have access to and copy, at reasonable times, any records required to be
kept under the terms and conditions of this Permit, and 

c. to inspect any source, at reasonable times, equipment (including monitoring
and air pollution control equipment), practices or operations regulated or
required in this Permit, and
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d. to sample or monitor, at reasonable times, substances or parameters for the
purpose of assuring compliance with this Permit or other applicable
requirements, and

e. to record any inspection by use of written, electronic, magnetic, and
photographic media.

No claim of confidentiality for trade secrets or commercial information available to the
Permittee under Arizona Revised Statutes (ARS) 49-487 or Rule 200 §400 can limit
the scope of or otherwise interfere with an on-site inspection by a representative of the
Control Officer.

17. Rights and Privileges: This Permit does not convey any property rights nor exclusive
privileges of any sort.

18. Severability: The provisions of this Permit are severable, and, if any provision of this
Permit is held invalid, the remainder of this Permit shall not be affected thereby.

19. Start-up Notification: The Permittee shall give written notification to the Department,
Attention Compliance Supervisor, at least 7 days but no more than 30 days before the
initial start-up of any new equipment or process. Start-up shall be defined as the use
of any equipment or process covered by this Permit in a manner that emits or controls
a regulated air pollutant. However, startup shall not be considered as having occurred
if the equipment or process is operated solely for the purpose of calibration or test
runs.

This startup notification does not apply to processes or equipment recognized by the
Control Officer as being trivial or insignificant activities.

20. Temporary Equipment: The Permittee shall notify the Control Officer and obtain
appropriate approval, in accordance with the Rules, prior to the installation or
operation of any temporary or contractor operated equipment not covered by this
Permit.
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SPECIFIC CONDITIONS:

21. Allowable Emissions: The Permittee shall not allow emissions into the  atmosphere
to exceed any of the following limits:

Daily Emission Twelve Month
Limits Rolling Average

Particulates (TSP) 105 pounds 17.5 Tons

Particulates smaller than 10
Microns (PM10)

75 pounds 12.5 Tons

Volatile Organic
Compounds (VOCs)

75 pounds 12.5 Tons

Non-precursor Organic
Compounds

75 pounds 12.5 Tons

Sulfur Oxides (SOx) 30 pounds 5 Tons
Carbon Monoxide 75 pounds 12.5 Tons

Nitrogen Oxides (NOx) 50 pounds 8.5 Tons

The twelve month rolling average shall be calculated at the end of each calendar month by
summing the total emissions over the most recent twelve calendar months.

22. Control Device Parameters for Cell A Flare Exhaust System:

1. Filter/condensate knockout drums
All landfill gas from field gas collection systems shall pass through the
filter/condensate knockout drums having a control efficiency of 99.7% by weight
for particulates of 5 microns or above as certified by the filter manufacturer.

2. All landfill gas passing through the gas collection system Cell -A, shall pass
through a properly functional flare system. The flare system shall be operated
at a minimum temperature of 1400 EF and shall have a maximum landfill gas
inlet stream of 1500 standard cubic feet per minute (scfm). The flare system
shall have at least 90% destruction efficiency by weight for methane and VOCs.
If a lower temperature is to be used, it must first be demonstrated through
testing that the lower
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temperature produces at least a 90% destruction efficiency for methane and
VOCs, with a carbon monoxide concentration of less than 100 parts per million
by volume at the outlet.

3. Carbon Canister for the condensate storage tank
The Permittee shall replace the carbon canister before the calculated
breakthrough time is reached as well as anytime breakthrough is discovered.
The Permittee shall also maintain a log for the carbon canister changeout
schedule.

Control Device Parameters for Cell A1 Flare Exhaust System:

1. Filter/condensate knockout drums
All landfill gas from field gas collection systems shall pass through the
filter/condensate knockout drums having a control efficiency of 99.7% for
particulates of 5 microns or above as certified by the filter manufacturer.

2. All landfill gas passing through the gas collection system Cell A-1 shall pass
through a properly functional flare system. The flare shall be operated at a
minimum temperature of 1400 EF and shall have a maximum landfill gas inlet
stream of 100 standard cubic feet per minute (scfm). The flare system used
shall have a methane and VOC destruction efficiency of at least 90%. If a lower
temperature is to be used, it must first be demonstrated through testing that the
lower temperature produces at least a 90% destruction efficiency for methane
and VOCs, with a carbon monoxide concentration of less than 100 parts per
million by volume at the outlet.

3. Carbon Canister for the condensate storage tank
The Permittee shall replace the carbon canister before the calculated
breakthrough time is reached as well as anytime breakthrough is discovered.
The Permittee shall also maintain a log for the carbon canister changeout
schedule.

23. Operations and Maintenance Plans: The Permittee shall submit an approvable
Operations and Maintenance (O&M) plan to Attn: Air Quality Compliance Supervisor
for each of the following pieces of equipment:
1. Filter/condensate knockout drums (Cell A and Cell A-1)
2. Flares (Cell A and Cell A-1).
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Each O&M plan shall contain all the information in the attached guidance document.
Each O&M plan shall be submitted before the equipment start up. As part of the O&M
plan, the combustion zone temperature of each flare shall be recorded by a continuous
temperature recorder.

24. Opacity: The Permittee shall not discharge into the ambient air from any single source
of emissions any air contaminant, other than uncombined water, in excess of 20%
opacity.

25. Recordkeeping: The Permittee shall maintain accurate reports of the following:
1. The temperature at which the flares are operated
2. The measured landfill gas inlet stream into the flares.
3. Dates of any filters replaced for the filter/condensate knockout drums.

26. Testing: The Permittee shall conduct an emissions test for methane and VOC
destruction efficiency as well as for the NOx and CO emission rates on the flares within
60 days after the equipment has achieved the capability to operate at its maximum
production rate on a sustained basis. This time frame may be extended by the Control
Officer for good cause, but in no case shall the testing period extend for more than 180
days after the initial startup of the equipment. Testing shall be performed for the Cell
A flare exhaust system in accordance with the USEPA approved test procedures. A
grab sample and analysis would be required for the Cell A-1 flare exhaust system
within the dates specified above.

The Permittee shall submit a test protocol to the Department for review and approval
at least 30 days prior to the emissions test for Cell A. A fee for the emissions testing
from Cell A, as required by Rule 280, shall be submitted with the test protocol.

The Permittee shall notify the Division in writing at least two weeks in advance of the
actual time and date of the emissions test so that the Department may have a
representative attend.

The Permittee shall complete and submit a report to the Department within 30 days
after completion of the emissions test. The report shall summarize the results of the
testing in sufficient detail to allow a compliance determination to be made.
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Cell A Flare Station Equipment

1. Two 30 HP each, blower with a landfill gas flowrate of 1500 SCFM.
2. One 6.5' X 30', landfill gas flare, with an input rating of 18 million BTU per hour.
3. Ninety two landfill gas wells.
4. One 14” X 58”, fuel filter/condensate knockout.
5. Two 5 gallon each, granular activated carbon vessels.
6. One 9200 gallon condensate storage tank.

Cell A-1 Flare Station Equipment

1. Two 7.5 HP each, 100 SCFM LFG blower.
2. One 3.5' X 16' Landfill gas flare, 1.5 million BTU per hour.
3. Twenty landfill gas wells.
4. One fuel filter/condensate knockout.
5. One 5 gallon, granular activated carbon vessel.
6. One 1400 gallon condensate storage tank.
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